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Preface
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1. Removed Restriction on Lens Barrel Tool

(Contour Face Cut)

It is now possible to select contour face cut machining when using lens barrel tools. This
function allows you to perform rough and finish machining of contour using lens barrel

tools.
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2. Removed Restriction on Lens Barrel Tool
(Stock Support)

It is now possible to read and save stock files when using the lens barrel tool. This function
allows you to accurately identify the uncut portions after using lens barrel tools and create
machining without waste in the next process.

B Setting Screen

® Tool Setting ® Uncut Geometry Setting

hMachining Parameter Setting o Machining Parameter Setting n

V%) -~ o0 .

(Gt @b =
Stock x
? @ Set guidance ¥ ? Stock Mode| Save
s ? Tool v - Cutput Setting
o
:“w—f: :“'“;3 Stock Made! Tnput
) Cutter 3 )
e -
ﬁ Cutter Mame Gu_BEMEG E] ﬁ,‘ -
Tool Type Lengs Barrel Iz‘ Sizels [7l=
6 B Dizp. Filz Mame
Tool Diameter Ball
é Tool Radius (F Flat é
Barrel R{R1)
@ Bullhose @
Lens corner R 2
Ihput Setting i
Throw away "

Lens R(R3)

[ ra=
I
T

S

Offzet Work

lhickness ot Three-dimensional
Direction

»

Barrel R certe Round Tnsert FM

=

Meck diamets Taper Ball End Wil

i
|

Flute Mumber )
Taper End Mil Thickness of Z Direction

f
d

B e Jmam =S ma e

Material
Thickness of XY Direction

Taper Radiuz End Mill
Shank Shape f

4 Lens Barrel

i H @
(7 D

|| 2




3. Addition of Function to Specify the
Progress Direction for Tool Path

A function has been added to obtain the progress direction for the tool path from the
geometry when "One-way" or "Zigzag" is selected for scan motion or contour face cut
motion.

For index machining function, even in the case of machining where the angle of the scan
motion is unclear, you can now set the progress direction without measuring or by trial and
error.

The following machining types can be set.
* Projection Machining
* Specify Projection Direction of Contour Projection Machining
* Flat Face Machining
* Contour Face Cut Machining

* Any one of the machining types can be set when the Path Operation is "One-way" or
"Zigzag".

B Examples for the Creation of Index Machining Data

(1) Results of setting zigzag motion in the X-axis
direction using the previous function

The tool path is output in the X-axis §
direction after index setting.

(2) When using "Function to Specify the Progress Direction for Tool Path" with
FFCAM 2019
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In [Path Direction Setting] (Example: The tool path is output in the X-axis
2 Points), specify the edge of the blue direction before the index setting.
arrow.



B Setting Screen

Click the [Set] button in [Path Direction] of Projection Machining, Specify Projection
Direction of Contour Projection Machining, Flat Face Machining, or Contour Face Cut

Machining.
Operation examples:
® Projection Machining

® Specify Projection Direction
(Contour Projection Machining)
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(1) X + Direction, X - Direction, Y + Direction, Y - Direction

Set the progress direction for the tool path to the X axis and Y axis (+/-) direction of the
machining coordinate system.

(2) Set Angle
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Specify an angle for the +X axis of the machining coordinate system, and set the path

direction.
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(3) 2 Points

Select two points on the geometry.

The path direction is set along the straight line that connects the two points.
The first point is the start point of the vector, and the second point is the end point of

the vector.
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A white arrow showing the path direction is

displayed when the second point is selected.



(4) Contact Line
Select a point on the curve or edge of the geometry.
The contact line direction of the selected point is set as the path direction.

[ Path Direction Setting =] = |

Contact line E‘
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A red arrow showing the path direction is

displayed when you select a point on the

curve or edge.
(Endpoint, Middle point)

Select the endpoint or midpoint of the curve or edge.

(Point on Curve)

Select an arbitrary point on the curve or edge.

Invert the Direction
Reverses the path direction that is set in the point selection.

(5) Surface Vertical
Select a face on the geometry.
The normal direction of the selected face is set as the path direction.

Note that when the face is a curved surface, the normal direction of the selected
position is the path direction.

[ Path Direction Setting =] = [ 52
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On selecting a face, a red arrow is
displayed to indicate the path direction.

Reverse Direction
Reverses the path direction that is set in the face selection.



Note

An error message is displayed when the path direction and the tool axis direction are
set to the same direction.

If the index angle is set and "2 Points" or "Contact Line" is specified, and the setting
is done away from the machining surface, the tool path may deviate from the
specified detalils.



4. Addition of Common Machining Start
Point Setting for Drilling

A common machining start point can now be set at the start/end point of drilling.
Since the start/end point of multiple drilling points can be defined together, the work time
can be reduced, and rework due to missing the settings can be eliminated.

B Setting Screen
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been added.
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list, you can select "Common Machining
Start Point".



5. Addition of Function to Obtain
Pre-Machining Information

The setting values of the pre-machining tool and finishing allowance of pre-machining for
Corner R Machining and Contour Machining (when [Tool Load Priority] is specified in the
machining order) can now be obtained from the pre-machining.

FFCAM 2018.2 or earlier required users to input a value for pre-machining.

In FFCAM 2019, the value set in the pre-machining can be obtained by just clicking the
[Acquisition of Pre-machining tool/Finishing allowance] button.

Even if you forget the pre-machining information, you can set the pre-machining information
without returning to pre-machining screen for confirmation.

B Setting Screen

[Acquisition of Pre-machining tool/Finishing allowance] button has been added.
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B Note

* If pre-processing information is not present, the [Acquisition of Pre-machining
tool/Finishing allowance] button cannot be used.

*  When a pre-machining tool is registered to Corner R Machining, the setting value
cannot be acquired if the pre-machining tool is Lens Barrel tool.



6. Addition of Machining Direction Setting
Function Independent of Machine
Configuration

In index machining of FFCAM, the machining direction is set by directly entering the angle
for the machine rotation axis. However, in the case of machines where the rotation axis is
not parallel to the X/Y/Z axis, setting the required angle was sometimes difficult.

In FFCAM 2019, a function to set an angle based on X/Y/Z axis has been added.
You can set an angle regardless of the machine axis configuration.
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Angle Adjustment

The [Direction Setting] screen displays
R

the A/B/C axis rotation angle by

Y L e converting it to the X/Y/Z axis rotation
angle.

On clicking \ﬁ the [Direction Setting] Here, if you change the value of X/Y/Z

screen is displayed. axis rotation angle, it is converted to the

A/B/C axis rotation angle and set as the
machining direction.

Direction Setting
Absolute Coordinate Ref.
The machining reference of the angle set in the [Direction Setting] screen is the
coordinate system of the model.
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Specified Coordinate Ref.

The machining reference of the angle set in the [Direction Setting] screen is an
arbitrary coordinate system.

When the [Specified Coordinate Ref.] radio button is selected, the value of the X/Y/Z
axis becomes "0", and the rotation angle of each axis is input.

Sets the machining reference point of the angle set in [Direction Setting] screen to an
arbitrary position on the model.

An "orange" coordinate axis and "blue" plane are displayed at the machining reference
point.
* The default machining reference point is the same position as the model origin.

The geometry coordinate axes set in the
[Path Direction] screen are displayed in
"orange" and plane in "blue".

The geometry's coordinate axes are
displayed in "green" and plane in "red".

When the button is selected, the value of the X/Y/Z axis becomes "0", and the
rotation angle of each axis is input.

OK

The X/Y/Z axis rotation angles changed in the [Direction Setting] screen is converted to
the A/B/C axis rotation angles and the machining direction is set.

(The [Direction Setting] screen closes.)

Apply

The X/Y/Z axis rotation angles changed in the [Direction Setting] screen is converted to
the A/B/C axis rotation angles and the machining direction is set.

(The [Direction Setting] screen does not close.)

Cancel
Discards the changes and closes the screen.
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B Setting Example
® Angle Setting When Machining the Groove in the Green Part of the
Geometry Below

1. Click |«

[Direction Setting] screen is displayed.
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2. Enter "-65 degrees" for the X-axis rotation and "-45 degrees" for the Z-axis

rotation and click [Apply].
The "orange" coordinate axes and "blue" plane are oriented in the specified

direction.
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Click [OK] to close the [Direction Setting] screen.

The values calculated for the machine rotation axis will be set in [Machining

Direction].

Also, in the graphics window, the coordinate system of the geometry (green
coordinate axes and red plane) is changed to the set direction.
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B Note

When you start the [Direction Setting] screen again after setting the indexed angle, the set
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indexed angle is converted to the X/Y/Z axis rotation angles again and displayed.

Since the input values of the [Direction Setting] screen are not stored, the X/Y/Z axis

rotation angles may be different from the previous input values if you open the screen

again.
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7. Enhancement of Path Calculation Type
When Process is Selected

In FFCAM 2018.2 or earlier, calculation methods such as batch calculation could not be
executed during path calculation when a process was selected.
In FFCAM 2019, calculation methods such as batch calculation can be executed even

when a process has been selected.

B Setting Screen

[Batch Path Calculation] and [Blanket Batch Registration] can be executed when a
process has been selected.
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B Note

If multiple processes are selected, [Path Calculation], [Blanket Path Registration], [Batch
Calculate], and [Blanket Batch Registration] cannot be executed.
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8. Addition of Function to Open the
Location for Saving FFCAM Data

To check files (such as NC, CSV, and INF) created with FFCAM, the folder where the files
are stored may be opened in Windows Explorer.

If the files are saved in folders buried deep in the folder hierarchy, many folders have to be
opened before you can reach the target folder.

In FFCAM 2019, you can now open the folder where the file used at present is saved with
one click. You can easily access the required folder.

B Setting Screen

From the toolbar of the Machining Data Selection screen, click on ) (Open a
designated folder) to open the folder where the file is saved.
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B Process_1_Rough(Convex).csv 3/29/2019 1:50 PM Microsoft Excel CS...
| Process_1_Rough(Convex).Ist 3/29/2019 1:50 PM LST File
|Z| Process 1 Rough(Cenvex).nc 3/29/2019 1:50 PM MNC File
| Process_1_Rough({Convex).tcsv 3/29/2019 1:50 PM TCSV File
|| Process 1 _Rough(Convex).xpst 3/29/2019 1:50 PM XPST File
4 | 1] [

* The [Open a designated folder] can also be selected from the menu that is displayed by
right-clicking on the list of "Process" or "Machining" in the Machining Data Selection screen.

B Explanation

This function refers to the "Results"” folder of the work data by default.
The reference location can be changed in the [Option Set Screen] -> [Ref. folder] -> [Open
a folder] field.

15



9. Improved the Method of Specifying Working
Folder When a New File is Created

When a new file is created with FFCAM, it is necessary to specify the location where the
geometry data and FFCAM work data has to be created.

In the file operation method of FFCAM 2018.2 or earlier, when matching the designated
folder of geometry data with that of FFCAM work data, you had to specify the same folder
twice to select the geometry and working folder.

In FFCAM 2019, a function to automatically set the working folder to the folder where
geometry data exists has been added. You can start the creation of a new file smoothly.

B Setting Screen

When using the function to create a working folder automatically

Mew Create @

By selecting a geomet
7| Select the Geometry I CAMAKINOWFFCAM_2010Sample®Parazolid minicar x_t rm, y 9 g 84

the working folder is set

File Mame minicar

B R NN NN RN NENNEENEENEEEEEE to the folder where
Working Folder m CAMAKINONFFCAM 2019 5ample’Parazalid 1<, ) .

ArEEEEEEEEEEEEEEEEEEEEEEEat — geometrydataexﬂs_
Machining Data Selection [+

[ oK ” Cancel |

When using the function to create a working folder automatically, set the working folder
from [Option Set Screen] -> [File Related].

Option Set Screen @

Template Manaeer Load Setting
Display Golor @ FFCAM Temporary Folder Display

ﬁ Folder Mame

arameter .
Model File Mame Erowse
Image output
Information creation Mew Create Screen Default Path
Option Settine Select Model File
Advanced Setting
Geometry Folder CMMAKINONWFFGAM 20158 Sample Erowse

Machining Definition Folder | GomAKINCGAFFGAM_ 2019 DATANDefault Erowse
I V| Designates a working folder

oK | Cancel

Designates a working folder
Check ON
Specify a working folder when creating a new file. (Old function)

Check OFF (Default)
If geometry data is selected when creating a new file, the working folder is set to the
folder where geometry data exits. (New function)
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10. Change in NC File Output Destination
During Reposting

In FFCAM 2018.2 or earlier, when working data was saved as new, the location of the file
before saving by Save As was specified as the NC file output destination at repost.

For this reason, it was not possible to identify the output NC file, and the output destination
of the NC file had to be changed.

In FFCAM 2019, the NC file output destination at repost is now automatically changed to
the Results folder of the file that is saved by Save As.

B Setting Screen

NC file output destination before saving working data by Save As
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Save working data by Save As

[ Frcam 20100
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& Open..(d) Ctrl+0
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0 File property =
= SavelS Ctrl+5S
e
o ﬂ Save As ...
% & Model Import(D) Crl=+1

The NC file output destination is changed to the Result folder of the working data
after saving by Save As.

tachining Data Selection
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CL divigion
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‘..........._...........-........_-'

Tool  Aut Statu NG Toal CL File Mame Sele Output File Name NG Greation Date CL Revision

1 » .|Z| m Process_| RoughiTonvex) Process_| Raugh{Convesx) 342952019 1:4

< | 1

Machining Create | Simulation/Repost
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11. Addition of Function to View Files as
Thumbnails

The saved FFCAM file (.xMtn) is now displayed with a thumbnail of the geometry image in
Windows Explorer. Since the model geometry can be confirmed without opening the file,
making file selection easier.

B Explanation screen

xMtn files are displayed with a thumbnail.

@uv| . v Computer » Local Disk (C:) » temp » minicar- aaa »
Organize Include in library = Share with = MNew folder
Config Def Results minicar - minicar -
aaa.mmtn aaa.xMtn

Thumbnails are not displayed for xMtn files that have not been saved in FFCAM 2019.
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12. Addition of Comment Display Function

for Files

Comments can now be added to FFCAM files (.xMtn).

The comments that are added can be viewed and checked in Windows Explorer.
Using it together with the Function to View Files as Thumbnails of the previous chapter

makes file selection in FFCAM easier.

B Setting Screen

Go to [File] -> [File property] to open the window for entering comments.

Enter the comment and click [OK].

FFCAM 2019.0

File(F) Edit(E) Display(M) View(V) Tool(T) Layer(L) W
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g— ﬂ Save fz .,

% & Model Import(T) Cirl+I

/& Load STL Model

minicar - aaa.xMtn property =]
Comment

Display file comments.g -
Y esasmmmnnn

Fl b

When you select the xMtn file in Windows Explorer, the entered comment is displayed

in the preview window.

[E=8IEeE =)

@L)" » Computer » Local Disk(C) » temp » minicar-asa »

@ open ~

Config Def Results

Organize ~ New folder

i P

- 0 @

<42 [ Seoreh

Display fils cormments. -
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13. Addition of Comment Display Function
for Process

Comments can now be added to processes.
You can record and convey the details and production intention of the machining that has
been created by entering the explanation for the machining, and matters to be handed over.

B Setting Screen

Comments can be entered and confirmed in the [Process Setting] screen.
Up 40 double-byte characters or 80 single-byte characters can be entered for comments.

® Milling Machining ® Dirilling
Process Setting a Process Setting n
o 0 o o
w o LY 4 L oS
=] Process Setting 2 =] Process Setting H
- Process Mame Process 1 - Process Mame Hole Process_1
3] : & |
Machine Narme Vi = Machin Name vasi ]
Yy Comment Yy Relief Position Relief haight E
W Qg
Process comment| i Gomment
gj c5 Process comment| -
G 5:':9

Comments can be entered and confirmed in the Machining Data Selection screen.

Machining Data Selection

t@ E' # a2t E'E'@' @ Workpiece Reference Point 1 = 654‘. 6‘@ 'iﬁl|.| ne| [T o | 58 Q-j‘r
| | Process Mame | Machine MNarne | hdachinin:- | Machinirg: Process - | IhzertStatement | Path Movernent | Process Cornrment
"1 Process_1 W3 |L| Detfined Box Area HO0MAYD0Z000 S-/E- Morne Process comment
W2 Process 2 WaB |z| Defined Box Area KO0 0.0/Z2:1000 S-/E- None i

© T4 3 Process 3 W3 |z| Detfined Box Area HO0MAYD0Z000 S-/E- Morne

Machining Create | Simulation/Repost |

B Supplementary Note

A command to output "Process Comment" has been added to the insert statement macros
and output parameter lists on the FFPOST Edit Form.

® Insert Statement Macros

Macro - |

Ihzertion Statement Macro

i
43 (Process Gomment)
- achinng L-omment)

Macro Character -

| I
'PROGESS COMMENT! I
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14. Enhancement of Comment Display
Function for Machining

The size of the entry field for machining comments has been increased.
Even if a long comment is entered, the whole comment can be viewed.
Up 40 double-byte characters or 80 single-byte characters can be entered for comments.

B Setting Screen

® Milling Machining ® Drilling

Machining Parameter Setting B Machining Parameter Setting B
Y Fas ) R N
| | | i (— |

Machining Setting A 1= Hole Information &

? Machining Name RaoueghiGonves) E Hale Information Name Drrilling
Machining Methad FF Rough (] Relief Height 1000
:%) Comment % Relief Yalue 5.0
o J_\"l Comment
c&_.f o .

|| Dizplay the Hale Position
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15. Enhancement of Tip Comments for
Parameters

The number of parameters displaying tip comments for machining definition has been
increased.

The summary of parameters whose usage is difficult to understand only by their name can
be confirmed without opening HELP.

In FFCAM 2019, tip comments of the machining condition settings have been added.

In future versions, additional tip comments will be added.

B Operation Screen

Examples of tip comment display:

hachining Parameter Setting 5
:éil ( ,_I n
b
‘? Feedrate and Spindle Speed ~
Spindle Speed 20000
Feedrate a0

[ FF Machining Gondition Galculation | (i

»»

Other Machining Condition
Spindle Speed

[] at Z Infeed

Feedrate

[] at Face Cut

[ at %Y Infeed

Bl 5 @& =y

[] at XY Escape

[7] at Z Infeed

[] at Ezcape Mation
[ at Herical Motion
[] at Travel in Area
[] at Guide Infeed

[] at Guide Escape

AR

L]
Without All Check

[
All Check

hachining Parameter Setting

-
‘? Feedrate and Spindle Speed ~
Spindle Speed 20000

Fad

Bl 5 @& =y

t 7 Escape

(] Infeed

] at
Mouseover
[ at

[] at Travel in Area
[] at Guide Infeed

[] at Guide Escape

AR

L]
Without All Check

[
All Check
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Pleaze enter the feedrate value at the retraction motion to the XY direction.




16. Addition of Blank Operation Icon to
Toolbar

A blank operation icon has been added to the toolbar.

In FFCAM 2018.2 or earlier, blank operations had to be done from the [Edit] menu.
In FFCAM 2019, since the blank function can be executed from the toolbar, the time
required to execute the blanking operations can be reduced.

The functions displayed as icons are easy to find and the operability is improved.

B Setting Screen

Icons for blank operations are provided on the toolbar.
(Functions of each icon are the same as that of the Edit menu. See the figure below.)

B Frcam 2019.0
FiIe[D Edit(E) Display(M) Wiew(\) ToolD Layer(l) Window(W) Help(H)

)= ﬁ Lo = g 7<|

Tl L @ L

The icons are also displayed in the menu.

& Frcam 2019.0

FiIe[F) Edit(E) | Display(M) View(V) Tool(T) Layer(L)
L;? Selection Filters 3
ig| Move(M) Crl+M [
75| Delete(D) Ctrl+D

al 7§ Blank(B) Ctrl+B  —

T & | Blank Toggle(W)  Ctrl+Shift+B

5

o afl Unblank

% Undo(l) Ctrl+Z

a

3 Redo(R) Ctrl+Y

5

g Change Color

% Invert Sheet Body
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17. Change the Default Machine Parameters

The default of [Decimal Point Output] of the machining parameter has been changed to
"Yes".
* Applies to all machines registered to the machining parameter by default.

B Setting Screen

Example: Machining parameter of machine "V33i"

O Machine Parameters

Parametar rame Set value W33

- MAGHINE [ MACHIMING GOMDITION DATABASE | TOOL GENTER PONT GONTROL |
- 22 MACGHINE PARAMETERS | FEEDRATE | SPINDLE | ATC | MACHINING TIME PREDISTION

»

AR, Machine structure setting
- WORK REF. PC
- SOMTOUR ROL MG Contraller Name FSa1lis -
- SOMTOUR SEN =
- COMTOUR FIV NG Controller Type
- PROJECTION 1 )
- LONGEURF AL 3
- CONST PITCH Least Input Increment 0o -
- COMTOUR PRC .
CUTREST MAC Rapid Traverse [Llnear Interpo. v]
- FLAT FAGCE hi( - -
Helical Interpolation

- FLAT EDGE R F
- 20 ROUTE A IDecimaI Pairt Output Yoz
- 30 ROUTE My
- SORE POCKET Decimal Paint Output Type
- DORE POCKET
- B ARIZ PARALI Line delimiter code _LF -
- B KIS ALOMNG -
5 AR ROUTE Tool Length Offzet Direction
- DRILLING Gk
- DRILLING SPO Toal Fath Output Toal Nose Qutput
- DRILLIMNG PRO

AT Tt 1 e T % Output at Head of NG Data M -

L r I
@ rrietric ) inch
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18. Addition of Function to Set the Hole to
the Center of Geometry Direction in the
Machining Preparation Wizard

A function to set the hole direction to the center of the geometry has been added to the setting
list of [Hole Position] of the Hole Machining Data Creation of Machining Preparation Wizard.
You can align the direction of the selected hole to the center direction of the geometry.

B Operation Screen

1. When setting with [Hole Position] of Machining Creation Wizard, the hole direction of
each hole is displayed by an arrow.
* In the example below, the hole direction is from the inside to the outside of the geometry.

T Machining preparation wizsrd o |[ =)
Center Drill
Machire and mork |-
Seleet & hol for machiing
E e
Hole e =
El Hole diamater Equal
— Mo ]
200 -l

Finish Depth

Hide th bl that o b machid
(0] (8] (=] | (@) (2] () | (2] w]

1] 650 | 1207500248 2
[ 850 | 209817478 E
GIBRITH | -B0040768 | 200021742 | b
BULTBOTEN | 60 040768 | 1217540248 i
w0 [ L E
w0 (R

[om L] o

2. Select a hole to modify the hole direction from the selection list.
Click the [ (Hole direction is towards the center of Box) button.
The direction of the selected hole will be towards the center of the geometry (from the
outside to the inside).

" Machining preparation wizard [B=% EEn x|
Center Drill

Machie nd work RRRARHILN

| Select & hole for machnive

D Hole Position

e o U] Boameter | Hole diamster | Ecual
21

950 1217608048

-850 2008207428

601040764 <60.1040764 2080217428
BO1040764  ~6O.1080768 1217548288
850 (1} 2000217428
00 1217649248

Top Back || hext oK Garel

* A marker can be displayed at the center of the geometry.
For details, refer to 20. Addition of Function to Display the Center of Geometry in the
Machining Preparation Wizard.
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19. Addition of Function to Set the Direction
of Hole to the Specified Point in the
Machining Preparation Wizard

A function to set the hole direction to the specified point has been added to the setting list
of [Hole Position] of the Hole Machining Data Creation in Machining Preparation Wizard.
You can align the direction of the selected hole to the specified direction.

B Operation Screen

1. Select a hole to modify the hole direction from the selection list of [Hole Position]
settings.
Click the [%| (Hole direction is towards the designated point).
The Select screen appears.

" Machining preparation wizard folal=s
Center Drill

Machine and work
| Sslent a hole for machining
‘Io Hale Fosition I Search filter

Hale
e o 3 E =
@ Center Dril

Finish [] Depth Equal

[ Baock | [ Mex || ok | [ Gencel ]‘

2. Select [Coordinate value specification method] in the Select screen.
Pick and specify a point on the geometry that will serve as the reference for the hole
direction.
A marker appears on the specified position.

\\\\\\\\

[T Hide the hole that carnot be machined

DR R

tngicdone v X v 7 ¥
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3. Click the [OK] button in the Element Selection screen.
The direction of each hole will be towards the direction of the specified position
(Example: From the outside to the inside).

=
7] Machining preparation wizard (=8 ESH °)
Center Drill
Selest a hole for machining
Se:
P o e s | Hale diameter | [ Equal =
Finish Depth Equal =]
Hole type
ction
Surtace
Hide the hole that cannot be machined
(3]0 | [0) [ [¥] | E) o]
Set new X ¥ Y
1 m
«
[om ][ fex ][ o [ooma ]|

27



20. Addition of Function to Display the
Center of Geometry in the Machining
Preparation Wizard

A function to indicate the geometry center using a marker has been added to the setting list
of [Hole Position] of the Hole Machining Data Creation of Machining Preparation Wizard.
The geometry center can be confirmed in the graphics window.

B Operation Screen

Click the (Indicates the center of BOX) button in the selection list of [Hole Position]
settings.
A marker appears at the geometry center.

" Machining preparation wizard =

[C] Hide the kole that cannot be machined.

DIDENCIEG] @ 5

tting is done. ¥ X W ¥ Z ¥ Hole Diameter ¥
1] -850 | 1217548248 200 @

[ -850 | 2080217428 200
601040764 | ~60.1040764 | 2080217428 200
B0.1040764 | ~60.1040764 | 1217549248 200

950 [ 2080217428 200

%510 [ 217540248 200

2
3
1
5
6

{

'
[ Back ][ nem oK Gancel ]|
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21. Addition of Surface Filter Function in the
Machining Preparation Wizard

The [Surface] (Surface Normal Direction) item has been added to the search filters of [Hole
Position] of the Hole Machining Data Creation in Machining Preparation Wizard.
When selecting a hole to be machined, only holes on the selected surface can be registered.

B Operation Screen

1. Select the [Surface] checkbox in the search filter of [Hole Position] setting, and click
the [Face set] button.
The Element Selection screen appears.

" Machining preparation wizard (E=8 EoR =

Genter Drill

[ Hide the hole that cannat be machined.

00| @ E ] E

Setting is done. 7 * v Al A4 z W Hole Diameter v Dt

< i

'
[ J[ tos | ok [ ool ||

2. Select a surface of the geometry, and click the [OK] button in the Element Selection
screen.

T —— S|

Genter Drill

[c]
&
&
Hld
%]
=
o

[ Entity B B

= lwel) -

[ conwel (2

Finish [] Depth

[ Hole type E

7] Direction

[ Hide the hole that cannat be machined.

B0 @EE] @k

Setting is done. 7 ® v hs K4 z ¥ Hole Diameter 7 Dt

[ i

v
[ Bak J[ met || ox | [ cencel ]‘




3.  Only holes on the selected surface are registered in the setting list.

[
e T e [=ie ==
Genter Drill

Machine and work
Select a hole for machining

Hole Position Search filter

Hole ey | Hole diameter | [Eaual =]
Direstion

Hide the hale that cannot be machined

() enter Drill

Specify direction \

DRk BEE G

X

[ Bsek J[ Mt || ok | [ concel ]‘
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22.Improved Machine Display Function
During Measurement in Simulation

Machine geometries are no longer hidden even when measurement information is used
during simulations in machine display.

Measurement can be carried out while the geometry is setup has been completed.

B Setting Screen

Machine geometries are not hidden even if the measurement data is used.

Simulation Info [l
[x]

Measuremen itinformation a
Mode select ‘\
Mark coordinat b 0.00000 %

Y 0.00000 %
z 0.00000 %

Winimurm Wiaximum Mark Area Size
% , -

v -

z -
Number Input Setting ¥
Mark display setting ¥

Machining Data Selection

EEHAEERE

EE

1

<

Start Process

3

Tool

]

Simulation | Repost - bviormation | CLdivision |

;L‘aaé { -3

» [ ABRG S T-H | 8 & x

[=] Machine Name: V33i
fut Statu NG Tool

5] 1) Process _Rough{Convex)

GL File Name

Qutput File Name

Pracess_Rough(Gonvex)

NG Greation Date

GL Revigion Date
47172018 8:30:14 AM  BE

Machining Create

Sirnulation/Repost

31



23. Addition of Work Coordinate System
Display Function in the Confirmation
Machine Posture

The coordinate system image after the rotation axis operation is now displayed during the
confirmation machine posture.

The workpiece geometry and direction of the machining reference point after the rotation
axis operation can be confirmed.

B Setting Screen

[Confirmation Machine posture] screen displays images of the workpiece coordinate
system and machine coordinate system, respectively.

Machining Parameter Setting n
X<
W W )
=T Ge———)
= Choose Setting Mode . -
- A Machine coordinate system
J:_I Machining Direction
(ﬁ?
o g Machining Reference Point
3 Workpiece
12 =i Machining Direction . .my
coordinate system QAR
c_s Axis Name finele Increment y
B & 1.00000]
é [} 000000 -2 100000 I/
>
@ Direction Setting
=
-
=
T_’E(} Angle Adiustment
&y |
Confirmation Machine posture
Goordinate(Work Machine)
X i1} -300.0
A i1} -200.0
z 100 -127.0
Maone
B 9 WMachining Data Selection
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24.Change in the [Max. Length in One
Block] Parameter in 5-Axis Simultaneous

Movement

For 3-5 axis conversion machining, it is now possible to select whether to use [Max. length
in one block] parameter of 5-axis simultaneous movement.

"OFF (do not use)" is selected by default. This parameter is no longer mandatory, so set
this parameter as needed.

B Setting Screen

A checkbox has been added to the [Max. length in one block] parameter of 3-5 axis
conversion machining.

Machining Parameter Setting n
;@“\1 € :) )
- e n
s ¥ - (O [ &
1=

»

| 5-axis simultaneous movement

Mavement mode

Check collizion path
Detailz =

c5 DMax. leneth in one block

Maz. degree in one block 30

é fnele limitation (circular cane)
@ Mazx. tool axiz chanee 39.0
i1}

Min. tool axiz chanee

& b -t

ile
2

Max. length in one block
Check OFF (Default)
The parameter of Max. length in one block is not used.

Check ON
The parameter of Max. length in one block is used and set.

B Note

* When importing data of FFCAM 2018.2 or earlier, the checkbox is selected ("ON"), and

the setting value is also carried over.
* For 5-axis dedicated simultaneous machining, the checkbox is not added.
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25. Addition of Function to Specify Tool
Contact Points in 5-Axis Dedicated
Simultaneous Machining

In 5-axis dedicated simultaneous (Parallel, Along Surface, Route) machining, the portion
where the tool touches the machining work can be now specified.

When using flat end mill and bullnose end mill tools, you can specify the part of the tool to
be used such as "Corner" and "Bottom face".

B Setting Screen

® 5-Axis dedicated simultaneous machining

[Tool contact point] parameter has been added to [5-axis simultaneous movement] ->
[Detail] -> [Control of tool axis]. Select the tool contact point from the drop-down list.

Machining Parameter Setting B

0 Q )

- @U———P A
=

5-axis simultaneous movement

»

? Movement mode
&
é Check, collizion path
Detailz
@ Control of tool axis H
[
i Cantral methaod Felative to axis IZ‘
% Reference axis z IE‘
Select
9
_;rgd Tilt anele ol |
@, Toal tip direction Toward axis IZ‘
Detailz =]

#freaid tool callizion

Tool contact point




Tool Contact Point
Auto (Default)
The contact position between the tool and drive surface is determined automatically
according to the tilt of the tool.

Progress
direction

Contact point

Tip

The tool position is set so that the tool tip center touches the drive surface.

A collision may occur between the tool and workpiece depending on the geometries of
the tool and drive surface.

Therefore, use this parameter with [Avoid tool collision] enabled.

Progress
direction

Tool

Contact point

Front

The tool posture is set so that the front blade touches the drive surface to the progress
direction of the tool.

A collision may occur between the tool and workpiece depending on the geometries of
the tool and drive surface.

Therefore, use this parameter with [Avoid tool collision] enabled.

Progress
direction

Tool

Contact point
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26. Change in Default Tool Clearance of
Avoid Tool Collision in 5-Axis
Simultaneous Movement

The default tool clearance of "avoid tool collision" in 5-axis simultaneous movement has
been changed.

If a small-diameter pencil neck tool was set and calculated with the default tool clearance,
the holder clearance setting value is applied to the tool tip, and an error might occur.

By specifying the shank clearance for the tool tip in advance, calculations can now be
performed with the default value for a tool with small-diameter and a short neck length.

B Setting Screen

® Avoid Tool Collision in 5-Axis Simultaneous Movement

In FFCAM 2019, the tool clearance [Select shank clearance] is set to "ON" by default.
Shank clearance is applied to a tool tip.

Machining Parameter Setting i}
90
L. 4 Sl n
- GO DR
L=

? 5-axis simultaneous movement b
Avoid tool collision(Simple) H
Check. geometry 1 Select
Check geometry tolerance oot
Clearance

Tilt anele limitation

Max. 450
Mir. 0o
Anzle detection interval 5.0

Bxiz limitation

Locked tilt axis

Dl ol e &

Locked rotational axis

Toal clearance =

Holder clearance 20

V| Select shank clearance

Shank clearance 02

V| Movement smaoothing
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27.Addition of Detail Parameter for "Ignored
Code" In Machine Simulator

Due to the G and M codes that are not supported by Machine Simulator, unexpected
operations may be performed during simulation.

In Machine Simulator V.2.1, you can specify code that is not executed for simulation
(Ignored Code) to avoid such unexpected operations.

Codes registered as ignored code are read as NC program but do not operate during the
simulation.

B Unexpected Operations Due to Unsupported Codes

Example 1: Malfunction of simulation by argument X/Y/Z of G10 macro (offset
value setting of workpiece coordinate system)

! NG display i} —

: H Log [1Alarm 0Warning 0Infomation]
O A NG —

) : S

1 CION(CONTOUR. FIMISH) I\@I 1 Alarm | /1%, 0 Waming 0 Infomaticn

1 GNG2Z00 —

a Diezoription

. |_9 GEIDG1DL2PIKD.DYD.DZD.DBD.DODD~1 x ¥ 7—30010)

5

b GEBPSS00

7

Since G10 is a macro to set values in the machine, there is no actual movement of the axis.

Example 2: Error output by macro programs not registered in NC Data Center

: NCdisplay 1 : f Log [2Alarm 0Warning 0Infomation]
" > Ls
© 8 NC I@I 2 Alarm | /1% 0 Warning @ 0 Infemation K
1 100 NCONTOUR FINISH) k4 [ Y
2 GaIGIEL00 Deszcription
3
1

4 @ GIIGTOLZP 10 0vD.0Z0.080 0600 . | The sub-program iz not four =170.0, Y=150.0, 2-300.(
5 X i
B | @ aesreson

7

Sub programs were not registered in NC Data Center because these macros do not affect
the simulation.

"Ignored Code" has been set to avoid the above operations during simulation.
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B Setting Screen
® Registration of Ignored Code

Set the ignored codes on the [Ignore] tab in [Code setting] tab of the [Simulation
setting] screen.

* The conventional [Stop setting] is set from the [Stop] tab of the [Code Setting] tab.

: Simulation setting x
Simulation | Gode settine Bautomatic saving

Stop f lznore

Template Delete

Add Delete

Enored code

¥} Default ] lH Save as Default

Cancel

Template
Atemplate is required to set ignored codes.
Create a new template, or select an existing template from the drop-down list.

Add

Creates a new template.

On clicking [Add], the [New] screen is displayed.

Enter a template name in the [New] screen and click [OK].

New

Template name I Ienore List (D200Z] I

Delete
Deletes the selected template.

[lgnored code] setting field

When a new template is created, or an existing template is selected, the [Ignored
Code] setting field becomes available.

Add
Adds a row to enter the ignored code.

Delete
Deletes the selected row.
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(&) Setting image

1. Click [Add] to add a row.
2. Enter the code to be ignored on the row which is added.
3. Repeat steps 1 to 2 depending on the number of codes to be entered.
4. After entering all the codes to ignore, click on [Apply].
The template is created and registered in the Machine Simulator.
i Simulation settine X
Simulation | Code setting |Hutomat|c saving |
Stop ‘ Tenore ‘
Template | enore List (D200Z) [+]
]
nored codz
Gl I
IG]DD I
IGSﬁPQﬁQ] I
GEEPA795 I
IGEEPQﬁQQ I
N GE5Pat00 | |
) Detault ] [H Save az Default

(b) Examples for entry of i

gnored codes

Blocks containing strings entered as ignored code are excluded from the simulation

operation.

* Up to 198 single byte characters can be entered for ignored codes.

Ignored code (example)

Target to ignore (example)

G100

(G100 X20. Y30. H6

G65

G65 P9621 H1. D1. Z3.0 block

G65 P8800
P8800 G65 P8800
G68 X20.0 Y15.0 block
G68 X * |f the order of argument specification is different

(Example: G68 Y20.0 X15.0), the block is not subject
to the ignored code.
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® Enabling/Disabling ignored codes
Enable/disable an ignored code on the initial settings screen.
Also, set the method to output to the log when an ignore code is read.

Perform these setting from [Initial setting] -> [Simulation detection] tab -> [Phenomenon] -
> [Ignored code].

! Initial setting 1
General | Program | Simulation detection | Main program template | Display color
Phenomenon Gall level

Interference occurred Alarm

|} fxiz Reverse Move Alarm

|} Attitudinal Change Alarm

Crver Travel Alarm

Ienored code Infarmation -
I ) Default I IH Save as Default

Apply I I Cancel

Checkbox
Toggle to enable/disable ignored code.

Check ON (Default)
Enables ignored code.
Simulation of blocks containing ignored code is not executed.

Check OFF
Disables ignored code.
Simulation of blocks containing ignored code is executed.

Call level
Set the call level for log output from the drop-down list.
The default value is "Information”.

* For details on the call level, see 28. Enhancement of Call Level of Logs in Machine
Simulator.

B Note
Combination of ignored code and stop code or breakpoint

If stop codes or breakpoints have been set to a block with ignored codes, the simulation is
paused at that block.
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28. Enhancement of Call Level of Logs in
Machine Simulator

"Information" has been added to the call level of logs of the Machine Simulator.
Previous "Warning" and "Alarm" of call level were linked with the function to pause the
simulation.

"Information” logs only information without pausing the simulation.

You can record the phenomenon of stopping and confirming the simulation and the
phenomenon of logging only information without stopping the simulation.

B Setting Screen

® |nitial Settings -> [Simulation detection] tab
Set the call level for each phenomenon from the drop-down list.

! Initial setting b4
General I Program | Simulation detection | Main program template | Display color |
Phenomenan GCall level
7 Interference occurred Alarm -
7 fxiz Reverse Move Information
7 Attitudinal Chanee Information
7 Qwver Travel Warning
7 Ienored code Unnatify
¥ Default | |H Save az Default
Apply | | Cancel

Call level
Alarm
Outputs an alarm if a phenomenon occurs.

Warning
Outputs a warning if a phenomenon occurs.

Information
Outputs only information if a phenomenon occurs.

Unnotify

Outputs nothing even if a phenomenon occurs.

* "Unnotify" can be selected only for [Ignored code].
For details on [Ignored Code], see the previous chapter Addition of Detail Parameter
for "Ignored Code" In Machine Simulator.
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B Example of Log Output

® Log screen
Each phenomenon is displayed at the call level set in [Initial Settings].

i i Log [4Alarm 2 Warning 3 Infomation]

I, 2 Warning @ 3 Infomation K

Description
[Ower Trawell Y=50.0 (0.0, Y-450.0, 200, A-30.0, GOEAG2)
[Ower Trawvel]l Y=50.0 (0.0, Y-450.0, Z-458.8, A-90.0, GI6362)
[Interference accurred] Wark - Holder (<00, ¥-339.998, 7-45849, A-000, G106631)
[Interference occurred] Work - Holder (<00, Y-339.998, 7-45819, A-000, G115204)
[Axis Reverse Move] G (400, Y-339.998, Z-4589, 4-90.0, C1.2522)
[fixiz Peverse Maove]l G (<000, ¥=339.99%, Z-458.9, A-90.0, COGE62)
[Axis Reverse Movel v (X0.0, Y-339.9451, Z-4589, A-90.0, GU.6EES)
[Interference occurred] Work - Holder (<00, Y-339.998, Z-45849, A-90.0, G14.9959)
[Interference occurred] Work = Holder (<00, Y-339.998, Z-45849, A-000, G158631)

T

D0COODORE

A WD 0D el OB oCM 0 RO —
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29. Addition of Professional Data Output
Function

An interface that outputs data for "Collision Safeguard" and "Work Plan" has been
integrated as [Professional Data Output] function.

B Setting Screen
On clicking [Professional data output] icon, the [Professional data output] screen is
displayed.

oo =]

-8 X

L P e [ R

@l =

Professional data output EI@
Setting Name Setting E| =]
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B Output Function

® [Function
Click [CSG] (Collision Safeguard) or [WP] (Work Plan) icon
and select the output function.

What is Collision Safeguard?

It is a software which prevents interference and damage from occurring in the machining
chamber of the machining center.

While the machine is running, the software "prefetches the machine operation" and
"simulates it" to stop the machine before any interference occurs.

What is the Work Plan?

It is a function that can collectively manage data, such as NC programs used as main/sub
programs and data on Collision Safeguard (CSG), required to operate the machine.

30. Update of Parasolid Supported Version

Parasolid V.30 is now supported.
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