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1 Introduction

This manual contains the basic operating information for the Fadal 64 MP control.
This first chapter contains a brief description of the operator station and its switches
and buttons. The second chapter contains descriptions for the various displays and their
associated soft keys. The descriptions follow the order of the soft keys, not necessarily
a typical order of usage. The third chapter contains descriptions for the typical operator
sequences for common activities, such as running a program, setup a tool or work offset.
The fourth chapter is the introduction of NC programming. The fifth chapter is for
miscellaneous operator information and commands.

1.1  Physical Layout of Fadal 64 MP Operator’s

Station
As seen in Figure 1-1, the Fadal 64 MP operator’s station includes the 15° display,
the standard Fadal Keyboard (with function keys), and the Fadal 64 MP Panel. The
function keys are located below the screen and correspond to the soft keys of the screen
accordingly.
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Figure 1-1 Physical Layout of Fadal 64 MP
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2 Basic Features and Operations of the CNC

This chapter describes the basic features and operations of the CNC according to
each mode (or display). The modes include:
Auto
MDI
Jog
Edit
Tables
Utilities
Set Parameters
Diagnostics

NGO~ WNE

As seen in Figure 2-1, the screen consists of status bar, main screen, sub-status bar,
and soft-key bar. Only the main screen shall be changed when switching from modes
(displays), those bar shall be always showing some important information.

1 2 3 4 5
Fada I a U 0 B D D4 B 4 014
osition
Absolute Distance to Go
-10.0000 -12.0000 10.0000 0.1163 | 97%
8.0000 3.0000 5.0000 2.0110 — %
-5.0000 -2.0000 2.0000 1.1170 I 70%
4500 RPM [ ] 50%
6 N22G01 Spindle & Feedrate
N23X25.339Y-25.36 Program Actual Override
N24G02G1TX25.227Y-25.3781-127).432

N25G01X24 598Y-25.4 F 50 50 100%
N26X-24.598 S 4500 4500 100%

N27X-25.227Y-25.378

N2BG02G17X-25.339Y-25.361.015J.45

N29G01 WD
N30G02G17X-25.341Y-25.3591.002..007 Current Tool Nexi Tool Offset Dia  FiX offset
N31G01X-25.342

N32G02G17X-25.350Y-25.3421.030..056 ™ T5 HO DO G56
N33GO1

N34G02G17X-25.36Y-25.3391.009. 006

N35G01X-25.361Y-25.334
N36G02G17X-25.378Y-25 2331 388J.115
N37GD1X-25.4Y-24 508

N38Y24 508
N36G02G17X-25.378Y-25 2331 388J.115
N37G01X-25.4Y-24 598

G1 G8 G17 G20 G40 G43 G49 G90 G93
M3 M9 M96

Program Run Time Parts Count

MRV AE ATAE AT 17:36 27
[ P -y

—_—

Single Step MPG Dry Run

—_—T

JOG Away Tables

Figure 2-1 Introduction of the Screen

—
Mid-Program Directory Toggle

Part Program

Start Screen

=

Status Bar : Fadal logo
Status Bar : Current Mode

3. Status Bar : Current Active Program ) , Sequence No.(N) , Line

N
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No.(L)
4.  Status Bar : Inch/Metric
5. Status Bar : Time and Date
6. Main Screen
7. Sub-status Bar : Input Line & Hint Box
8.  Sub-status Bar : Machine Status (Waiting/Running/SlideHold)
= Wiaiting : there is no faults occur currently and the
machine is ready to execute the programs
= Running : the machine is currently executing a program
= SlideHold : the machine is holding at the middle of
program execution
9. Sub-status Bar : Single Step/MPG Dry Run/None(blank)
= Single Step : Single Step status is enabled, i.e. the
executing program will be execute one block at a time
and stop at the end of the block
= MPG Dry Run : MPG Dry Run status is enabled, i.e. the
machine shall execute the program according to the
rotating speed of the Handwheel. CW rotation will run
the program forward while CCW rotation will run the
program backward.
= None(blank) : Neither Single Step nor MPG Dry Run is
enabled
10. Sub-status Bar : Alarm Box (Flashing Red when alarm occurs)
11. Soft-key bar

Soft-key Bar tree:

‘ Initial [MainF3] ‘

“ -

|' .
*F3 Jog ‘ F5 Faults Log *F8 Diagnostic

| F1 Loading Position

Main ‘ F1 Toggle Scr. F1 Pending Alarm

F4 Axis Zero F2 Clear All

F5 Load Position F3 History Alarm -FlIB|ts

F6 Set Tool F5 Save Alarm B0

F2 Calibration

F1 Pitch Calibration
F2 Backlash Calibration |
F3 Quadpeak Calibration |

—I F3 Admin : to Syntec stadard Diagnostic page

\J.Main |

|-F1 ,ﬁl\uto '||.F2 MDI -||.*F3IJ09 HF4 Edit ” *F5 Tables HFE Utilities H F7 Set Palrameters

*F8 Diagnostic

-12-
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Magazine
—» Next Table
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EDIT

Directory

Save
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Next / Search
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Next / Replace

Next / GoTo
Line

Next / Copy
Line

Next / Insert
Line

Next / Block
Copy

Next /
Copy/Paste

TABLE
Tool Time Table
Work Record
Macro Table
Tool Offsets Table Work Offsets
Table
—» Auto Draw
—» New Value »  New Value
Start From
Zoom ™ Line no.
—» Modify Value » Modify Value
»| Step Start From
™ Cursor Line
—»  Mass Modify r» WorkOff Setting
—» Graph Reset L»l  Search
i i »  SetM.Cord
— Simu. Setting Ly Scan —>»  Tool Load
—»  No Scan > Tool Setup ¥ Clear Rel. Cord
—» Clear Table r» Clear Table
’ Set Load
—» Tool Magazine Rg Position
—>» Next Table “»  Next Table
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» Tool Setup

» WorkOff Setting

L

»  Recovery

]

Spindle
orientation

—»  Turret CW

—» Turret CCW

—» Bucket Down

» ARMCW

—» Tool Release

~» Tool clamp

—» Bucket Up

Next / DATC
Single Step

» Start cycle

—» SetLength

—»  Skip tool
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2.1 Initial Screen
Once the machine is powered up, the control shall check if the system is ready. It
shall switch to the main screen if the system is ready. It shall remain on the initial
screen if the system is NOT ready. In initial screen, the user can check on the machine
status, change parameters, and jog the machine. The initial screen is as Figure 2-2
below:

Fadal 123 NO L1 Inch 17:07:38 2014/8/8
| 1 1 T
0 30 50 50 120 80
MM BE
X 0.0000 0
Y 0.0000 0
Z ;1 00000 0
FEEDRATE 0.00 In/min
SPINDLE 3 1000 RPM
Alarm
] o || Juren] o

Figure 2-2 Initial Screen
1. Spindle Loading Bar
2. Machine Coordinate & Program Coordinate
3. Feedrate and Spindle RPM

2.1.1  Main Menu Softkey
Pressing or selecting the Main Menu softkey will switch to the main screen of the
control.

2.1.2  Jog Softkey
Pressing or selecting the Jog softkey will switch to the JOG mode. For more
description please refer to section 2.4

2.1.3  Faults Log Softkey
Pressing or selecting the Faults Log softkey will switch to the Pending Alarm
screen. There are three softkey in this screen which are Pending Alarm, History
Alarm, and Save Alarm.
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123 NO L1 Inch | 17:10:34 2014/8/8

Issue Time

Alarm

Pending History
Alarm Alarm

Save Alarm

Figure 2-3 Pending Alarm screen
Pressing or selecting the Pending Alarm and History Alarm softkey will switch
between Pending Alarm screen and History Alarm screen. In this alarm screen, there
will be five column information: No, Module, Alarm ID, Issue Time, and Content.
Pressing or selecting the Save Alarm softkey will bring up a window allowing
user to save the alarms to external devices (i.e. DiskA, USB drive, and Network). Un
detected device shall have a red “cross” icon infront of it (as shown in Figure 2-4).
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Inch |17:12:49 2014/8/8

123 NO L1

Issue Time

— g o]

Pending Alarm Save (F1: Ok, F2: Focus Switch, F8: Exit)

Look In: I‘-,USBDis.]c File Tvpe: I‘_‘
T Narme | size | Modified | Comment |

Cancel

[»

Alarm

Pending History Save Alarm

Alarm Alarm

Figure 2-4 Save Alarm screen

2.1.4  Diagnostic Softkey

Pressing or selecting the Diagnostic softkey will switch to the diagnostic mode.
For more description please refer to section 2.9.

2.2 Auto Screen

Auto screen allow user to choose and run a program. Pressing or selecting the Auto
softkey on main function bar or AUTO button on the Fadal Keyboard will switch to the

Auto mode. The auto screen is as shown below:
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1001 NO L1 Inch | 17:15:55 2014/8/8

Machine Absolute Relative Distance to Go Drive Load

0.0000 0.0000 0.0000 00000 ¢ %

0.0000 0.0000 0.0000 00000 C—————Jo%
0.0000 0.0000 0.0000 00000 C————Jo%
1000 RPM I
Spindle & Feedrate
101001 i Program Actual Override
V) = 1000.0000 0.0000 100%
3006170406806 50M5HO 5 1000 1000 B
412
T2M6
R yEEE Current Tool NextTool Offset Dia Fix offset
TO TO HO DO GH54P1
860580202
M6
10682G9ER40 1Z-0 123F12 P400
1105 G1 G 8 G17 G 20 G40 G439 G 90
127-0.3 G4
13%17
14¥N A S
Pl e — b
0:00:00 0

Waiting | Alarm

Figure 2-5 Auto screen (Waiting)

1001 N5 L7 Inch | 17:16:46 2014/8/8

Machine Absolute Relative Distance to Go Drive Load

0.0000 0.0000 0.0000 00000 o %
0.0000 0.0000 0.0000 0.0000 1o

%
0.0000 0.0000 0.0000 00000 C————— o=
2580 RPM I
Spindle & Feedrate
i Program Actual Override
= 1000.0000  0.0000 100%
5 2580 2580 100%
R Current Tool NexiTool Offset _ Dia_Fix offset
7 TO TO H1 D1 GH4P1
MEG0GR0Z0.2
NOMAE ;
N 10082G98RH).12-0.123F12 P4DD
W11X0 5 GO0 G 8 G17 G 20 G40 G43 G490
177-0.3 =
1317
14¥N A S
P T — 3
0:00:03 0

Running | Alarm
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Figure 2-6 Auto screen (Running)

Absolute Relative Distance to Go Dirive Load

. 0.0000 0.0000 0.0000 o %
0.0000 0.0000 0.0000 0.0000 ————1° %
0.0000 0.0000 0.0000 0.0000 10 %

2580 RPM " Jo%
Spindle & Feedrate
Program Actual Override
1000.0000 0.0000 100%
2580 2580 100%

Current Tool Mext Tool Offset  Dia  Fix offset

7 TO TO H1 D1 G&4P1

Mar0Ga0z0 2

MO46 =

N10G82G98R +0 12-0.123F12 P400

W11%0.5 G0 G 8 G17 G 20 G40 G43 G 90

M12Y-0.3 G o4

M13X1.7

14%0N A 3%

'l e — b

0:00:00 0

Sllde Hold Alarm

Figure 2-7 Auto screen (Slide Hold)

2.2.1  Single Step Softkey

Pressing or selecting Single Step softkey will disable all the other softkeys and
activate “Single Step”. When “Single Step” is activated, the control shall execute one
block at a time and stop at the end of the block. Pressing “Cycle Start” button will then
execute the next block.

PS: Single step softkey is also to be used for canceling Single step feature.

-20-



Fadal Engineering, LLC
Fadal 3160 - #C Enterprise St. 714-993-3713

ENGINEERING Brea CA92821 www.Fadal.com

1001 NO L1 Inch | 17:17:58 2014/8/8

Absolute Distance to Go Drive Load

0.0000 0.0000 0.0000 0.0000 [ ¢

0.0000 0.0000 0.0000 00000 —————Jo=%
0.0000 0.0000 0.0000 0.0000 C———Jo%
2580 RPM " Jo%
Spindle & Feedrate
101001 = Program Adlual Override
2 7 1000.0000 0.0000 100%
3G0C17G40GR0GI0M5MA g 2530 2580 100%
412 L
T2M6 3
gggggggﬁ?lﬂﬂg Current Tool Mext Tool Offset  Dia  Fix offset
7 TO TO HO DO GAR4P1
AG00E020 2
EISEIT
10GE298R40.12.0.123F1 2420
1105 G1 G 8 G17 G 20 G40 G439 G 90
12¥-0.3 G o4
1317
14¥0 A i
] m 3 Program Run Time Parts Count

0:00:00 0

Alarm

Figure 2-8 Auto screen (Single Step)

222  MPG Dry Run SoftKey

Pressing or selecting the MPD Dry Run softkey will allow the operator to execute
the remainder of the program using the Handwheel. This feature can be used for part
program check out and allow the operator to slowly move to an end point. The direction
of the Handwheel will decide the direction of program executing, i.e. moving the
Handwheel in the CW direction shall execute to the remainder of the program, moving
the Handwheel in the CCW direction shall execute the program reversely. The speed
that the axis (or axes) move is dependent on the speed of rotation of the Handwheel.
The complete program can be executed under this feature. When an end of program
(M2 or M30) is read the MPD mode is canceled. The operator can cancel the MPD
mode by pushing or selecting the Exit MPD softkey. Upon exiting the MPD mode, the
CNC shall return to the Auto mode and execute the remainder of the program
automatically WITHOUT pressing “Cycle Start” button.
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1001 NO L1 Inch | 17:18:28 2014/8/8

Machine Absolute Relative Distance to Go Drive Load

0.0000 0.0000 0.0000 0.0000 10 %
0.0000 0.0000 0.0000 0.0000 ———Jo=%
0.0000 0.0000 0.0000 00000 C——— o %
2580 RPM —
Spindle & Feedrate
101001 Program Actual Override
2 7 10000000 0.0000 100%
i(ggGl?GaiDGBDGQDMSMQ 3 2580 2530 100%

m

T2M6
SEOYOE43258003
6G43Z0.2D1H1ME

Current Tool Mext Tool Offset  Dia  Fix offset

7 L T0 TO HO DO G54P1

BG0GE0Z0.2

Ond6

10GE2G0BR40.1Z-0.123F12.P400

11%0.5 G1 G 8 G17T G 20 G40 G439 G 90

12%¥-0.3 G o4

13417

14¥N A S

< i | b
0:00:00 0

Waiting | MPG Dry Run Alarm

Figure 2-9 Auto screen (MPG Dry Run)

2.2.3  JogAway Softkey

This softkey will be enabled only when the machine is in Slide Hold status.
Pressing or selecting the Jog Away softkey will allow the operator to move the tool tip
away from the part for inspecting the tool, etc. When Jog Away is pushed, the axes will
decelerate to a stand still (Slide hold Condition). Using the Handwheel, the operator
can move any and all axes in any direction. Two softkeys are active when Jog Away is
active:

Return Softkey

Pressing or selecting the Return softkey, will prompt the operator to push “Cycle Start”
button to return the axes to the original coordinates in the part program where the axes
were when Jog Away was selected. The move is a G1 speed move of X,Y and Z axes
and GO rapid move of Z axis. X and Y axes will move first if they were jogged away
followed by the Z axis if it was moved. When the “Cycle Start” button is pushed, the
axes will return to the original coordinates and continue running the remainder of the
program automatically.

Remain and Shift Softkey

Pressing or selecting the Remain and Shift softkey, will return the system to the Auto
mode. No motion will be executed. The amount or increment of moves performed by
the Handwheel in the Jog Away mode will act as an offset for the remainder of the
program until G28.1 is executed. This feature can be useful if additional or less stock
is to be removed during a milling operation. Pressing the “Cycle Start” button after the
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system has returned to the Auto mode will continue the part program execution.

2.2.4  Tables Softkey

Pressing or selecting the Tables softkey will switch to the Tables mode. For more
description please refer to section 2.6.

2.2.5  Part Program Softkey

Pressing or selecting the Part Program softkey will enlarge the running program
window and display a graphic simulation of the contour. As seen in Figure 2-10 below.
Pressing the Part Program softkey again shall toggle to the previous screen.

FLOWER Inch | 17:21:46 2014/8/8

INZ GO0 GO0 X11.76. Y16.18. Z10. F1000; .- ESREEEET Rt R -
M3 cHEG17; : : : : : :
M4 (300 H20. V54 R11.76;

S 03 £20 V126 R11.76 ;

N7 (03 ¥20. V198 R1176 ;
NE (03 ¥20. ¥270.R1176 ;
WO 03 X20. V342 R11.76.;
W10 G03 X20. T414 R11.76 ; : .
W11 GH15;
1712 M05; : -

13 M30;

----------------------------------------------

Waltmg | Alarm
AT I T e e

Figure 2-10 Auto screen (Part Program)

2.2.6  Mid Program Softkey

Pressing or selecting the Mid Program softkey will provide the operator with a
method to start part program execution in the middle of a program. There are several
options for starting a program in the middle. When Mid Program is selected the
function bar shall switch to the other as shown below. There will be Start From Line
No., Start From Cursor Line, Search, Scan and No Scan softkeys.
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lMachine Absolute Relative Distance to Go Drive Load

0.0000 0.0000 0.0000 00000 ] ¢© %
0.0000 0.0000 0.0000 0.0000 o %
0.0000 0.0000 0.0000 00010100 [ Er— A

1000 RPM  ——
Spindle & Feedrate
11 M03 E5000; .
M2 GR0 GO0 1176 Y16.18. 210 F1000.; Program Actual Override
M3 G1AG17; | 1000.0000 0.0000 100%
M4 GO0 X20.¥54. R11.76; a
M5 GO3 H20.¥126, R11.76,; = LI LU 100%
M7 302 X230 V193 R11.76;
NS G031, Vo2 11 Current Tool Nexi Tool Offset _ Dia _Fix offset
10 GO X20. Y414 R11.76 ; TO TO HO DO Gh4P1
11 G315;
M12 MOS5;
13 30; Active Modal G & M Codes
G1 G 8 G17 G 20 G40 G49 G930
G 94
« | I | » Program Run Time Parts Count
0-00-00 0
| Waiting | Alarm

Sta;t From f_-'tart Frqm Search Scan No Scan
Line No. [Cursor Line

Figure 2-11 Auto Screen (Mid Program Start)

Start From Line No. Softkey

Pressing or selecting the Start From Line No. softkey will bring up a window which
contains two information, i.e. Scan Option and Line Number. The Scan Option declare
the mid program start status (Scan/No Scan), the line number defines the starting line
of the mid program, its default is the cursor line. Below is an example:

Scan Option : Scan

line Niimher - 154
Pressing Enter on the Fadal Keyboard shall close the pop-up window and start the
scanning (if the status is Scan), push the “Cycle Start” button after that shall execute
the program from that specific line.

Start From Cursor Line Softkey
Pressing or selecting the Start From Cursor Line softkey will bring up a window
which contains the scan option status. As shown below.

Scan Option : Scan

Please press “Cycle Start” button to run program from cursor line.

Pressing Enter on the Fadal Keyboard shall close the pop-up window and start the
scanning (if the status is Scan), push the “Cycle Start” button after that shall execute
the program from that specific line.

Search Softkey
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Pressing or selecting the Search softkey will bring up a window which contains
inputbox for user to type the desired string to search. Once Enter on the Fadal
Keyboard is pressed the control shall move the cursor to the first identified matching
string. If this is not the line that user wish to start execute the program, “N”, “\v”,
“PageUp”, and “PageDown” can be used to move the cursor.

FLOWER NO L1 Inch | 17:23:51 2014/8/8

Machine Absolute Relative Distance to Go Drive Load

0.0000 0.0000 0.0000 0.0000 ] © %
0.0000 0.0000 0.0000 0.0000 —————J ¢ %
0.0000 0.0000 0.0000 0.0000 1o %

. Seach
1000 Rl Search Text | — R

Spindle & Feedrate

N1 M0 S5000;

N2 GO0 GO0 X11.76. ¥16.18. 210, F1000.; Program Actual Override
M3 GlaGL1T; 7 1000.0000 0.0000 100%
N4 (00 ¥20. 754 R1176;

N5 (03 X20.¥126 R1176;
N7 (0% X20. Y198 R11.76;

: g gg; %ggg%zgg“gg Current Tool Mext Tool Offset  Dia  Fix offset

& 1000 1000 100%

N10G03 X20. T414.R11.76 5 TO TO HO DO G54P1
N1l (315;
N12 M05;

L3 Mo,
G1 G 8 G117 G 20 G40 G499 G 90
G 94

< 1 b FProgram Run Time Parts Count
0:00:00 0

I_[Wi"g_l Alarm
N N I I ) ) —

Figure 2-12 Mid Program Start - Search

Scan/No Scan Softkey

Pressing or selecting the Scan/No Scan softkey will change the current status to
Scan/No Scan. In the Scan status, the control shall scan through the modal codes and
pick up any model code to the start point. When the program is started, those previously
read modal codes will be active. In contrast, No Scan status will start running the
program without any previous actived modal code information.

2.2.7  Directory Softkey
Pressing or selecting the Directory softkey will bring up a window and show the
programs in internal storage. User can move to the desired program and choose it as an
active program by pressing Enter. To search for a desired program, user can use the
“N, N, “PageUp”, and “PageDown” key, or type the name of the program directly.
As shown in the Figure 2-13 below, user type “BORING_G88” shall move the cursor
to that program.
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Name Modified Comment
20144 )% -
1001.nc 343 2014007724 16:53:17 % 0 %
1009 . NC 245 2014/08/106 21:40:17  NI1OI009(RECTANGULAR POCK...
1010.NC 265 20140807 07:32:19 NIOIOIORECTANGULAR FOCK... 0 %
1011.HC 268 2014/08/07 07:32:19  NI1CI0LL{CIRCULAR POCKET CC...
101Z2.HC 262 2014/08/07 07:32:19  NIOIOIZ(CIRCULAR FOCKET CW)
123 49 20140807 18:37:36 G0 10, v,
flower 272 2014/08/08 17:21:39 N1 MO3 S5000; 0 %
MMDIElock 2 201407122 18:54:58
e |
4P
[
G 90
n b
0:00-00 0
[ Waiting | Alarm

Figure 2-13 Auto Screen (Directory)

2.3 MDI Screen

MDI mode allow user to perform some tests or moving of the machine through a
few manually typed program. Pressing or selecting the MDI softkey on main function
bar or MDI button on the Fadal Keyboard, there a windows will pop up which is asking
“Press Yes to MDI input”, after pressing Yes the screen will switch to the MDI mode.
A page similar to the one shown in Figure 2-14 will be seen when the control is in MDI
Mode.
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DNC : NO L1 Inch | 17:48:31 2014/8/8

Machine

0.0000

Absolute Relative Distance to Go Drive Load

0.0000 0.0000 00000 —————1o=%

0.0000 0.0000 0.0000 0.0000 ———Jo=%
0.0000 0.0000 0.0000 00000 C————Jo%
1000 RPM  Jow%
CU re nstpi%l%e drate
/ Program Actual Qverride
= 10000000 0.0000 100%
& 1000 1000 100%

Current Tool Mext Tool Offset  Dia  Fix offset
TO TO Ho DO GhH4P1

al G &M Codes

Data en .Acﬁm.‘dc»:
1 G 8 G117 G 20 G40 G493 G 90

G 94

A
0:00:00 0

| Waiting | Alarm

Figure 2-14 MDI Screen (1)

The mode display will change to “MDI” once MDI mode is activated, with the status
display “Waiting” initially. Pressing MDI Input will move the focus to the data entry
field. The cursor will be blinking in the data entry field (Figure 2-15). The operator
enters the required syntax for the desired action. When Enter is pressed the block moves
to the bottom of the list. The CNC will execute the blocks in the order they are entered.
It is possible to enter several blocks ahead and if the CNC is in continuous mode, the
block will be executed sequentially without stopping.

After the block data is entered and the Enter is pushed, the block moves into the queue
and is ready to be executed. Pressing “Cycle Start” button will move the status of the
system to “Running” and the block will execute. The system will remain in “Running”
unless interrupted by “Feedhold”, Reset button, or a machine fault or Emergency Stop.
If the system status is “Running” each additional block “Entered” will be executed
without a “Cycle Start”. If another main operation mode is selected with data in a buffer
block, the data will be lost. Figure 2-15 is an example of MDI Screen.
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DNC : NO L2 Inch | 17:53:42 2014/8/8

Machine

Absolute

Relative Distance to Go Drive Load

0.0000 0.0000 0.0000 0.0000 ] © %
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0.0000 0.0000 0.0000 0.0000 10 %
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Spindle & Feedrate
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0. Program Actual Override
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G00 ¥10) Program Run Time Parts Count
0:00:15 0

I_[ Running | Alarm

Figure 2-15 MDI Screen (2)

In this example, “G00 X10.” and “X0.” have been entered to the field and executed by
the control, without a program ending code (i.e. M30 M2 etc.) nor a Reset command
the system will still under “Running” status. Yet the user entered “G00 Y10.” at the
data entry field, pressing Enter will move “G00 Y00 to the execute list block and will
be executed directly without any further action.

2.4 Jog Screen
Jog mode allow user to manually move axes with Handwheel or the JOG key on
keyboard. Pressing or selecting the Jog softkey on main function bar will switch to the

Jog mode. A page similar to the one shown in Figure 2-16 will be seen when the control
is in Jog Mode.
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FLOWER NO L1 MM | 06:09:23 2014/9/16
Machine Absolute Relative Distance to Go Drive Load
0.000 -55.118 0.000 0000 0%
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Spindle & Feedrate
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NG (303 X20. T342. R11.76.:
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N12 105
N13 M30;

Alarm

= = Position

Figure 2-16 Jog Screen

There is an axis selector switch and a step size selector switch. The active axis, active
step size, and active direction will be highlighted on the screen. The step size imply the
moving speed of the axes : H/M/L -> 100%/10%/1% (note: 100% moving speed can be
define under user parameters)

2.4.1  Jog + Softkey

Pressing or selecting the Jog+ softkey will set the current active direction to
positive direction.

2.4.2  Jog - Softkey

Pressing or selecting the Jog- softkey will set the current active direction to
negative direction.

2.4.3  Axis Zero Softkey

Pressing or selecting the Axis Zero softkey will switch to another function bar as

§hown below:
I N

Selecting the softkey will bring the corresponding axis to machine zero position, after
pressing START button.
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2.4.4  Load Position Softkey

Pressing or selecting the Load Position softkey will bring the axes to a pre-set
position. The position can be define under user parameters or work offset table.

245  Set Tool Softkey

Pressing or selecting the Set Tool softkey will bring a window as shown in Figure
2-17. Insert a value then pushing Enter will input that value directly to the
corresponding tool length, i.e. the tool length of the tool in spindle. Default value of the
box will be current Z axis machine position.

TEST NO L1 Inch 14:16:47 2015/8/19

Position

Machine Absolute Relative Distance to Go Drive Load

27 2797 5.8497 272797 0.0000 C———J o=
-0.9865 0.0888 -0.9865 00000 [ . J°=
-17.0916 -9.5016  -17.0916 00000 L 17 *

0 R Toolumber o ———
ToolLength ‘_ 17.90916 Spindle & Feedrate

90 F30 = Program Actual Override

M351000; F 0.0000 0.0000 100%

H1 71.;

676 30. Y0. RA Z1. 11 P.5 F20. z 1000 0 IS

M5

2 Current Tool Next Tool Offset Dia Fix offset
T6 T1 HO DO G54P1

Active Modal G & M Codes
G 8 G17 G 20 G40 G439 G 90

G 1
G 94
q | D 0:00:00 0

Alarm

’ Load
Jog + Jog - Axis Zero ¥ ".‘f Set Tool Tool Load
& Position

Figure 2-17 Jog Screen — Set Tool

2.4.6  Tool Load Softkey

Pressing or selecting the Tool Load softkey will bring a window as shown in
below. Insert designated Tool number in Tool number windows and pushing Enter to
input that value and Press Call softkey to run tool change procedure directly WITHOUT
pressing any confirmation button.
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2.5 EDIT Screen

Edit mode allow user to call/create a program to modify/edit. Pressing or selecting
the Edit softkey on main function bar or the EDIT on the Fadal Keyboard will switch
to the Edit mode. A page similar to the one shown in Figure 2-18 will be seen when the
control is in Edit Mode.
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Main TEST NO L1 Inch 14:17:52 2015/8/19
Edit Program Name : *TEST Line: 2 Column: 3
G900 F30.
13 S1000;
H1 Z1.;

G76 X@. Y8. R.1 Z-1. I.1 P.5 FZ0.

S

M2

< | Bl

Alarm

Directory Save Function | Simulation Mld " o .
Program | Conversion
Search Replace | Goto Line || Copy Line | Insert Line E‘lgg‘l,\

Figure 2-18 Edit Screen

There will be two function bars under Edit screen, pressing “next” and “back” softkey
can switch between them. As seen in Figure 2-18, the content of program is divided to
different color as:
i.  MIJSIT code — Green

ii. G code—Blue

iii.  Axes (X/Y/ZIA/B) — Black

iv. N word— Brown

v. Fword - Purple

vi.  Others — Black
The ground color will become yellow once modified, as N4 of Figure 2-18. This yellow
ground color will be keep until saved.

2.5.1  Directory Softkey
Pressing or selecting the Directory softkey will bring a window as shown in
Figure 2-19.
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Name | size Modified | Comment |
3 2014/08/07 183320 %

1001.nc 343 2014/07/24 1653:17 %

1009.NC 245 2014/08/06 21:40:17  N101009(RECTANGULAR POCKET CCW)

1010.NC 265 2014/08/07 07:32:19  N101010(RECTANGULAR POCKET CW)

1011.NC 268 2014/08/07 0732:19  N101011(CIRCULAR POCKET CCW)

1012.NC 262 2014/08/07 073219 N101012(CIRCULAR POCKET CW)

ffl 123 2 2014/08/23 03:56:50
flower 272 2014/08/08 17:21:39 N1 MO03 55000;
MDIBlack 2 2014/07/22 18:54:58

Alarm

||
Wl Copy File | Delete File Fjle Import Fjle. Export
|

Figure 2-19 Edit Screen — Directory

User can moves the cursor with “MN““Func+4 (Page UP)* Func+\/(Page Down)”
to disired program. Or type the name of the program directly will jump to the specific
file. Pressing Enter will define the program as active program to be edit.

2.5.2  Save Softkey

Pressing or selecting the Save softkey will perform a “save” action, i.e. to write
the modified program to the memory of the control.

2.5.3  Simulation Softkey

Pressing or selecting the Simulation softkey will bring up a window to show the
graphic simulation of the program. As seen in Figure 2-20 below.
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Inch | 04:46:26 2014/8/23
flower LY

Absolute

X 11.7557
Y 16.1803
Z 10.0000

G03 X20. Y126. R11.76.; -
GB3 X20. Y198. R11.76.
GO3 X20. Y270. R11.76.
GO3 X20. Y342. R11.76.
G03 X20. YA14.R11.76.;
G15;
M5 ;
M30;

e

|

Alarm
= 7

Figure 2-20 Edit Screen — Graphic Simulation

This graphic simulation screen is divided into four section: Graphic simulation section,
Program coordinate section, Syntax error checking section, and Active program content
section. If there is a syntax error, graphic simulation will not be perform and a syntax
error message will be displayed on the syntax error checking section. Pressing Auto
Draw softkey will re-simulate the graphic. Pressing Zoom softkey allow user to zoom
in to specific window. Pressing Step softkey allow user to simulate the program step
by step. Pressing Graph Reset softkey will auto adjust the range of the graphic
simulation window. Pressing Simu. Setting softkey will bring up a window to perform
some graphic simulation parameters setting.

2.5.4  Mid Program Softkey

Pressing or selecting the Mid Program softkey will switch to Auto mode and enter
the Mid Program screen. For more detail please refer to section 2.2.6.

2.5.5  Subroutines Conversion
Pressing or selecting the Sub. Conversion softkey will bring a window which
allow user to convert the position of subroutines in the files between format 1 and
format2.

2.5.6  Search Softkey

Pressing or selecting the Search softkey will perform a general search function.
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2.5.7  Replace Softkey

Pressing or selecting the Replace softkey will perform a replace function.

2.5.8  Goto Line Softkey

Pressing or selecting the Goto Line softkey will bring up a window to allow user
to input a line number. Pressing Enter will move the cursor to that specific line.

2.5.9  Copy Line Softkey

Pressing or selecting the Copy Line softkey will copy the current line and paste it
to a newly inserted line.

2.5.10 Insert Line Softkey

Pressing or selecting the Insert Line softkey will insert a new line to the below of
cursor postion.

2.5.11 Block Copy Softkey

Pressing or selecting the Block Copy softkey allow user to copy a block program
and paste it on desired position.

2.5.12 Copy/Paste Softkey

Pressing or selecting the Copy/Paste softkey will perform a copy/paste function.

2.6 Tables Screen

Tables mode allow user to check or set some cutting information such as tool
length, work offset, and etc. This mode can be reach by pressing the Tables on the
function bar or Tables on the Fadal Keyboard. There will be four tables in the control,
which as:

I Tool Offset Table
ii. Work Offset Table
iii. Macro Table
iv. Tool Time Table
V. Work Record

2.6.1 Tool Offset Table

Figure 2-21 shows the Tool offset. There are 96 entries in the Tool table. For every
tool (1 to 96) there is the corresponding data:

Length Used with length offset — called with H word
Used for Cutter Radius Compensation CRC —
Radius called with
D word
Wear of Length Compensation of tool length
Wear of radius Compensation of tool radius
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| Description | Description of tool, can be any string

_ 23 NO L1 Inch 04:46:57 2014/8/23

Length Diameter Wear of Length Wear of Diameter Description

1.0000 L ]
L 1
L ]
L ]
L 1
|6 | 00000 | L ]
L ]
|8 | 0.0000 L 1
|9 00000 | L ]
L ]
L 1
12 L ]
Fn+U(PageUp) Fn+D(PageDown)
Alarm

Figure 2-21 Tables — Tool Offset Table

2.6.1.1 New Value Softkey
Pressing of selecting New Value softkey will bring up a dialog box that will allow
the user to input data or values for the selected field (cursor position). Pressing Enter
will accept the entered data/values into the selected field. As seen in Figure 2-22, the
selected field is tool length of tool no.1, and the user has entered “-5.23” into the dialog
box, pressing Enter will insert that value to the tool length of tool no.1.
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123 NO L1 Inch | 04:49:27 2014/8/23

Length Diameter Wear of Length Wear of Diameter Description

1.0000 ]
]
]
]
]
6 | - | 00000 [ 00000 W
]
8| ]
9| ]
]
]
12 ]
Fn+U(PageUp) Fn+D({PageDaown)
Alarm

Figure 2-22 Tool Offset Table — New Value

2.6.1.2 Modify Value Softkey
Pressing of selecting Modify Value softkey will bring up a dialog box that will
allow the user to modify data or values for the selected field (cursor position). Pressing
Enter will accept the entered data/values into the selected field. As seen in Figure 2-23,
the selected field is tool length of tool no.1 which current value is “-5.23”, and the user
has entered “1.” into the dialog box, pressing Enter will modify that value to the tool
length of tool no.1 to “-4.23”.
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123 NO L1 Inch | 04:50:44 2014/8/23

Length Diameter Wear of Length Wear of Diameter Description
-5.2300 ]
]
]
]
]
6§ 00000 | | 00000 | 00000 g |
]
8§ 00000 | ]
|9 f 00000 | ]
]
]
12j] 00000 | ]

Fn+U(PageUp) Fn+Di{PageDown)

Alarm

Tool Load || Tool Setup | Clear Table Toql Next Table
Magazines

Figure 2-23 Tool Offset Table — Modify Value

2.6.1.3 Mass Modify Softkey
Pressing of selecting Mass Modify softkey will bring up a dialog box that allow
the user to modify data or values for the desire range of tool. Pressing Enter will accept
the entered data/values into the entered range of field. As seen in Figure 2-24, the
selected field is tool length, and the user has entered from “2” to “5” with a data/value
of ““-3.”, pressing Enter will modify that value to the tool length of tool no.2 to no.5.

-38-



Fadal Engineering, LLC
Fadal 3160 - #C Enterprise St. 714-993-3713

E N G I N E E R I N G Brea, CA 92821 www.Fadal.com
123 NO L1 Inch | 04:51:44 2014/8/23
TOOL OFFSET TABLE
Length Diameter Wear of Length Wear of Diameter Description
-4.2300 0.0000 0.0000 0.0000 ]
0.0000 0. ]
0.0000 ]
0.0000 ]
0.0000 ]
6 § 00000 ]
0.0000 - ]
(8 | 0.0000 0.0000 0.0000 0.0000 ]
o [l 0.0000 0.0000 0.0000 0.0000 ]
0.0000 0.0000 0.0000 0.0000 ]
0.0000 0.0000 0.0000 0.0000 ]
12| 0.0000 0.0000 0.0000 0.0000 s
Fn+U{Pagelp) Fn+0iPageDown)
Alarm

Figure 2-24 Tool Offset Table — Mass Modify

2.6.1.4 Tool Load Softkey
Pressing of selecting Tool Load softkey will bring up a dialog box that allow the
user to enter the desired tool to be loaded. Pressing Call will accept the entered tool
number and load the tool directly. The screen is as seen in Figure 2-25.
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123 NO L1 Inch | 04:53:02 2014/8/23

TOOL OFFSET TABLE

Length Diameter Wear of Length Wear of Diameter Description
-4.2300 L]
]
0.0000 ]
' ]
6 00000 | 0 ]
| 00000 | ]
|8 00000 | ]
(9 f 00000 | ]
]
]
12)] 0.0000 | ]

Fn+U{Pagelp) Fn+D{PageDown)

Alarm

e e | | | Y |

Figure 2-25 Tool Offset Table — Tool Load

2.6.1.5 Tool Setup Softkey
Setting up various tool lengths is a typical procedure of using CNC. Pressing of
selecting the Tool Setup softkey will provide the operator with a utility for setting tool
lengths. Once Tool Setup is pressed, a similar screen as Figure 2-26 will be seen.
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04:53:34 2014/8/23

123 NO L1 Inch

_ 1

Machine

X 0.0000

Y 0.0000

Z 0.0000

2 3
Enter Starting Tool Number 0 TO
Enter Ending Tool Number 0 HO = 00000
Enter Gauge Block Size 0.0000 DO = 0.0000
4

Enter Starting and Ending Tool Number, then press "Start Cycle” to begin

Alarm

Start Cycle | Set Length Skip Cve _ Retum

p

The following data will be seen in this screen :

1. Machine coordinate

2. Starting and ending tool number, gauge block size

3. Tool ready in spindle, and its H and D value

4. Operator message
User can follow the operator message to complete the tool setup procedure. To begin,
user shall enter the starting and ending tool number, gauge block size (optional), press
Start Cycle after that. The Start Cycle softkey will be enabled after the information
above is entered (Figure 2-27).
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123 NO L1 Inch | 04:56:53 2014/8/23

Machine
X 0.0000
Y 0.0000
Z 0.0000

Enter Starting Tool Number 2 TO

Enter Ending Tool Number 5 HO = 00000

Enter Gauge Block Size 0.0000 DO = 0.0000

Enter Starting and Ending Tool Number, then press "Start Cycle" to begin

Start Cycle | Set Lengtl It ] -l

Figure 2-27 Tool Setup (1)

Once the Start Cycle is pressed, the operator message will change to guide the user to
complete the procedure (Figure 2-28).
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Inch | 04:57:27 2014/8/23

123 NO L1

Machine

X 0.0000

Y 0.0000

Z 0.0000
Enter Starting Tool Number 2 TO
Enter Ending Tool Number 5 HO = 0.0000
Enter Gauge Block Size 0.0000 DO = 0.0000

1. Press "Cycle Start" button to load tool, OR Press Skip Tool then "Cycle Start" button to skip tool

2. Jog tool to Gauge point
3. Press Set Length
4. Back to Step1 or Press Cancel Cycle to Exit

Start Cycle || Set Length _ Skip Tool _

Figure 2-28 Tool Setup (2)

Alarm

2.6.1.6 Clear Table Softkey
Pressing Clear Table softkey will bring up a dialog box to confirm with the user
before clearing all the data/value in the tool offset table. Pressing Yes will directly
clear all the data/value in the tool offfset table.

2.6.1.7 Tool Magazines Softkey
Pressing Tool Magezines softkey will bring up a screen (Figure 2-29) that
contains the information of tool no. and pot number. Pressing Quick Sort under this
screen will rearrange the number of tools only, i.e. set the tool in pot 1 as tool 1, the
tool in pot 2 as tool 2 and so on. Pressing Fadal Sort under this screen will rearrange
the position of the tools, i.e. put tool 1 into pot 1, put tool 2 into pot 2, and so on.
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Fadal 09351 NO L1 Inch | 11:29:56 20151624

‘ Tool Magazines Table ‘

MG T MG T MG T
1 1 11 11 21 21
2 2 12 12 22 22
3 3 13 13 23 23
4 4 14 14 24 24
5 5 15 15
6 6 16 16
7 7 17 17
8 8 18 18
9 9 19 19
10 10 20 20
Bucket No 4
Spindle No 25

Fn+U(Pagellp) Fn+D{PageDown)

[ Waiting | Alarm

Quick Sort | Fadal Sort ‘ ‘ ‘ ‘ ‘ ‘

Figure 2-29 Tool Magazines Table

2.6.1.8 Next Table Softkey
Pressing Next Table softkey will bring up the next table which is Work Offset
table screen.

2.6.2 Work Offset Table Screen

Work Offset Table allow user to check/modify the work offset data. Pressing or
selecting the Next on the function bar of tool offset table will reach work offset table
screen, the one similar to Figure 2-30.
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09351 NO L1

Inch

11:35:41 2015/6/24

WORK OFFSET TABLE

External Shift
B 0.0000

MPG Shift
0.0000
0.0000

0.0000

G54P1(G54) G54P2(G55)
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

G54P3(G56) G54P4(G57)

0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

Machine

X 0.0000
Y 0.0000
Z 0.0000
Relative

X 0.0000
Y 0.0000
zZ 0.0000

Alarm

WorkOftt

Set M.Cord

Setting

Clear Rel.
Cord

Figure 2-30 Work Offset Table

Clear Table

L Lgad Next Table
Position

There are 100 entries for work offset in the control, i.e. ELI~E100 (or G54 P1~P100),
plus an external shift coordinate and a MPG shift coordinate. 6 entries will be shown in
each pages, user can switch between pages through “Func+Up” “Func+Down”

command.

2.6.2.1

New Value Softkey

Pressing of selecting New Value softkey will bring up a dialog box that will allow
the user to input data or values for the selected field (cursor position). Pressing Enter
will accept the entered data/values into the selected field. As seen in Figure 2-31, the
selected field is X axis of external shift, and the user has entered “5.” into the dialog
box, pressing Enter will insert that value to selected field.
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Utilities 123 NO L1 Inch | 05:00:24 2014/8/23
External Shift G54P1(G54) G54P2(G55) Machine
B 0.0000 0.0000 0.0000 X 0.0000
0.0000 0.0000 0.0000 Y 0.0000
0.0000 Z 0.0000
. AbsolueModify
New Value
MPG Shift G54P3(G56) G54P4(G57) Relative
0.0000 0.0000 0.0000 X 0.0000
0.0000 0.0000 00]0]0]0] Y 0.0000
0.0000 0.0000 0.0000 z 0.0000
Alarm
New Value WorkOft Set M.C -~ - _

Figure 2-31 Work Offset Table — New Value

2.6.2.2 Modify Value Softkey
Pressing of selecting Modify Value softkey will bring up a dialog box that will
allow the user to modify data or values for the selected field (cursor position). Pressing
Enter will accept the entered data/values into the selected field. As seen in Figure 2-32,
the selected field is Y axis of E1 offset which current value is “20.5”, and the user has
entered “3.” into the dialog box, pressing Enter will modify that value to “23.5”.
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Fadal Utilities 123 NO L1 Inch 05:01:11 2014/8/23
External Shift G54P1(G54) G54P2(G55) Machine
5.0000 0.0000 0.0000 X 0.0000
0.0000 B 205000 0.0000 Y 0.0000
0.0000 Z 0.0000
 Incremental Modify
Modify Value |3.
MPG Shift G54P3(G56) G54P4(G57) Relative
0.0000 0.0000 0.0000 X 0.0000
0.0000 0.0000 0.0000 Y 0.0000
0.0000 0.0000 0.0000 z 0.0000
L. 1 Alarm

New Value “':Oﬂ{.Oﬁ Set M.Cord Clear Table Next Table
Setting

Figure 2-32 Work Offset Table — Modify Value

2.6.2.3 Work Offset Setting Softkey
Pressing of selecting Work Offset Setting softkey will bring up a window that
consists five different cycles for setting up work offset. For more details, please refer
to section 2.7.2.

2.6.2.4 Set M. Cord

This button represnet “Set Machine Coordonate” Pressing of selecting Set M. cord
softkey will copy the machince coordinate position to where the foucus is, which makes
it easy for user to apply machine coordinate to work offset.

2.6.2.5 Clear Table Softkey
Pressing Clear Table softkey will bring up a dialog box to confirm with the user
before clearing all the data/values of current work offset. Pressing Yes will directly
clear the data/value in current work offset.

2.6.2.6 Set Load Position Softkey
Pressing Set Load Position softkey will bring up a dialog box for user to input
the load position. You can bring axies to this postion by pressing Load Position
softkey. Please check 2.4.4 for more information.

2.6.2.7 Next Table Softkey
Pressing Next Table softkey will bring up the next table which is macro table
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screen.

2.6.3 Macro Table Screen
Macro Table allow user to check/modify the macro data. Pressing or selecting the
Next on the function bar of work offset table will reach macro table screen, the one
similar to Figure 2-33.

Inch | 05:01:43 2014/8/23

Fn+U{PageUp) Fn+Di{PageDown)

Alarm

Figure 2-33 Macro Table

There are 100 entries of macro variables (V1-V100). 50 variables are display in each
pages, user can switch between pages through “Func+Up” “Func+Down” command.

2.6.3.1 Next Table Softkey
Pressing Next Table softkey will bring up the next table which is tool time table
screen.

2.6.4 Tool Timer Table Screen

Tool Time Table allow user to check/modify the parameter regarding to tool timer.
Pressing or selecting the Next on the function bar of macro table will reach tool timer
table screen, the one similar to Figure 2-34.
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Fadal 123 NO L1 Inch |05:02:22 2014/8/23
TOOL TIME TABLE

No Information Turret group  Cur. Life Max. Life Announce Status

01 UNC - 0 0 0 0 0 No Managed

02 UNC - 0 0 0 0 0 No Managed

03 UNC - 0 0 0 0 0 No Managed

04 UNC - 0 0 0 0 0 No Managed

05 UNC - 0 0 0 0 0 No Managed

06 UNC - 0 0 0 0 0 No Managed

o7 UNC - 0 0 0 0 0 No Managed

08 UNC - 0 0 0 0 0 No Managed

09 UNC - 0 0 0 0 0 No Managed

10 UNC - 0 0 0 0 0 No Managed

11 UNC - 0 0 0 0 0 No Managed

12 UNC - 0 0 0 0 0 No Managed

Fn+U{PageUp) Fn+D(PageDown)

{0~96) Turmt tool No. Alarm

Figure 2-34 Tool Timer Table

For more details regarding this screen, please refer to section 3.3.

2.6.4.1 Next Table Softkey
Pressing Next Table softkey will bring up the next table which is tool offset table
screen.

2.6.5 Work Record Table

Work Record Table allow user to check and save the work record, following
information will be displayed on the screen: Program name, Start/end time, total time,
total part counter and comment .Work record table’s figure shown in below.
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Main TEST NO L1 Inch 14:18:5@¢ 2015/8/19

File Name TEST File Comment G90 F30.

Require Part 0 Start DateTime 8/19/2015 8:29 AM
Part Count Total Part Count 4066

Cycle Time Total Time 0:00:52

Alarm

‘ ‘ Next Table

2.6.5.1 Save Work Softkey
Pressing Save work record softkey will bring up the new windows with save
options to designated external drive.

2.6.5.2 Clear Work Softkey

Pressing Clear work softkey will pop up the new windows confirmation to delete
work record.

2.6.5.3 Next Table Softkey
Pressing Next Table softkey will bring up the next table which is tool offset table
screen.

2.7 Utilities Screen

Utilities mode can be reach by pressing the Utilities on the function bar or Utilities
on the Fadal Keyboard. This main screen of utilities is as:
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Utilities FLOWER NO L1

MM | 06:14:04 2014/9/16

1. Tool Setup
2. Work Offset Setting
3. Recovery

Alarm

Figure 2-35 Utilities

2.7.1  Tool Setup Softkey

Pressing of selecting the Tool Setup softkey will provide the operator with a utility
for setting tool lengths. For details of tool setup please refer to section 2.6.1.5.

2.7.2  Work Offset Setting Softkey

Work offset setting function allow user to setup a work offset in different ways.
There are 5 options for setting up work offset:
I Find Center of Rectangular
ii. Find Center of Circle
iii. Find Midpoint
iv. Find 90 Degree Corner
V. Find Corner

2.7.2.1 Find Center of Rectangular
The screen of find center of retacgular is as below:
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Fadal MDI_001 NO L1 Inch  12:0408  2015/3/24

Find Center of Rectangular

Frasliz Ot U U ‘. Current Active Offset : G54 P 1
First Point - X : 8 T 25
D (radius)
P1CY oP3
Second Point - Y : X
[y 7
P2 Y
. . zZ
Third Point - X
Machine Program
Fourth Point - Y : X 0.0000 0.0000
Y 0.0000 0.0000
Z Offset : yd 0.0000 0.0000
The Centeris X Y ) current offset.

{1-100) Alarm

Moveto || PickupX || PickupY | PickupX | Pickup Y S .
P1 P3 P4 Pickup Z || Inset WO | Compute

Figure 2-35 Utilities — Find Center of Rectangular

The Find Center of Rectangular utility is for setting the work offsets for a rectangular
fixture or part where the part zero will be the center of the part. With this utility the
operator can locate the center of a rectangular fixture/part by finding 4 points on the
rectangular. These points can either be all on the outside or the inside of the part. For
this utility the diameter of the locator in not required. Operator can first enter 1~100
into “Fixture Offset Number” to decide active offset. After that operator can move the
axes to the edge of part and press Pickup XY P1~P4 to pick up coordinate of each
points. The operator can locate the Z position for this work offset and press or select
the Pickup Z softkey. When all four points have been located and inputted into the
proper fields, pressing or selecting the Compute softkey will calculate the center of the
rectangular fixture or part. The rectangular center value will be displayed on the screen.

After the rectangular center has been computed, pressing or selecting the Insert WO
softkey will insert the rectangular center values into the selected work offset number.
Pressing or selecting the Move to WorkOffset softkey anytime during the setup will
move to all the axes the current fixture offset locations. When the softkey is pressed, a
confirm message will be display

“Pressing YES will cause all axes to move to current offset.”
Press YES softkey will cause the axes to rapid to the current offset locations.

2.7.2.2 Find Center of Circle
The screen of find center of circle is as below:
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Fadal MPG FLOWER NO L1 Inch | 06:16:48 2014/9/16

Find Center of Circle

Fixture Offset Number - L Current Active Offset : G54 P 1
Fisrt Point X . 0.0000 TO
Pl P3 D 0.0000 (radius)
Fisrt Point Y : 0.0000 X 2 1700
Second Point X : 0.0000 ' P2 Y  -14.1000
z 5.0000

Second Point Y : 0.0000

Machine Program
Third Point X : 0.0000 X 0.0000 -2.1700
Third Point Y : 0.0000 Y 0.0000 14.1000
Z Offset . 0.0000 z 0.0000  -5.0000

(1~100) Alarm

Move to || Pickup XY || Pickup XY | Pickup XY S .
P1 P3 Pickup Z || Inset WO | Compute

Figure 2-36 Utilities — Find Center of Circle

The Find Center of Circle utility is for setting the work offsets for a round fixture or
part where the part zero will be the center of the part. With this utility the operator can
locate the center of a round fixture/part by finding 3 points on the circle. These points
can either be all on the outside or the inside of the part. For this utility the diameter of
the locator in not required. Operator can first enter 1~100 into “Fixture Offset Number”
to decide active offset. After that operator can move the axes to the edge of part and
press Pickup XY P1~P3 to pick up coordinate of each points. The operator can locate
the Z position for this work offset and press or select the Pickup Z softkey. When all
three points have been located and inputted into the proper fields, pressing or selecting
the Compute softkey will calculate the center of the round fixture or part. The circle
center value will be displayed on the screen.

After the circle center has been computed, pressing or selecting the Insert WO softkey
will insert the circle center values into the selected work offset number. Pressing or
selecting the Move to WorkOffset softkey anytime during the setup will move to all
the axes the current fixture offset locations. When the softkey is pressed, a confirm
message will be display

“Pressing YES will cause all axes to move to current offset.”
Press YES softkey will cause the axes to rapid to the current offset locations.

2.7.2.3 Find Midpoint
The screen of find midpoint is as below:
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Find Midpoint
Fixture Offset Number 1 Current Active Offset : G54 P 1
Fisrt Point X : 0.0000 TO
P10 ~pa D 0.0000 (racius)
Fisrt Point Y : 0.0000 X 2.1700
Y  -14.1000
Second Point X : 0.0000
z 5.0000
Second Point Y : 0.0000 Machine Program
Z Offset . 0.0000 X 0.00 -2.1700
Y 0.0000 14.1000
z 0.0000 -5.0000

Il (1~100) Alarm

Move to || Pickup XY || Pickup XY o X .
P2 Pickup Z || Insest WO | Compute

Figure 2-37 Utilities — Find Midpoint

The Find Midpoint utility is for setting the work offsets for a fixture or part where the
part zero will be the center of the part. With this utility the operator can locate the
center or midpoint of a fixture/part by finding 2 points on each side. These points can
either be all on the outside or the inside of the part. For this utility the diameter of the
locator in not required. Operator can first enter 1~100 into “Fixture Offset Number”
to decide active offset. After that operator can move the axes to the edge of part and
press Pickup XY P1~P2 to pick up coordinate of each points. The operator can locate
the Z position for this work offset and press or select the Pickup Z softkey. When all
two points have been located and inputted into the proper fields, pressing or selecting
the Compute softkey will calculate the midpoint. The midpoint value will be
displayed on the screen.

After the midpoint has been computed, pressing or selecting the Insert WO softkey
will insert the midpoint values into the selected work offset number. Pressing or
selecting the Move to WorkOffset softkey anytime during the setup will move to all
the axes the current fixture offset locations. When the softkey is pressed, a confirm
message will be display

“Pressing YES will cause all axes to move to current offset.”
Press YES softkey will cause the axes to rapid to the current offset locations.

2.1.2.4 Find 90 deg. Corner
The screen of find 90 deg. corner is as below:
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Find 90 deg. Corner

Fixture Offset Number 1 Current Active Offset : G54 P 1
Edge Parallel to X axis, X :  0.0000 L TO
D 0.0000 (radius)
Edge Parallel to X axis, Y : 0.0000 X 2 1700
P1
. Y -14.1000
Edge Parallel to Y axis, X : 0.0000
Z 5.0000
Edge Parallel to Y axis, Y : 0.0000 Machine Program
0.0000 14.1000
Z Offset : 0.0000
Z 0.0000 -5.0000

(1~100) Alarm

Move to || Pickup XY || Pickup XY o - :
Pl Pickup Z || Inset WO | Compute

Figure 2-38 Utilities — Find 90 deg. Corner

The Find 90 deg. Corner utility is for setting the work offsets for a fixture or part where
the part zero will be the corner of the part. With this utility the operator can locate the
90 deg. corner of a fixture/part by finding 2 points on each side. These points can either
be all on the outside or the inside of the part. For this utility the diameter of the locator
in not required. Operator can first enter 1~100 into “Fixture Offset Number” to decide
active offset. After that operator can move the axes to the edge of part and press Pickup
XY P1~P2 to pick up coordinate of each points. The operator can locate the Z position
for this work offset and press or select the Pickup Z softkey. When all two points have
been located, inside/outside corner has been defined, and inputted into the proper fields,
pressing or selecting the Compute softkey will calculate the 90 deg. corner. The corner
value will be displayed on the screen.

After the 90 deg. corner has been computed, pressing or selecting the Insert WO
softkey will insert the corner values into the selected work offset number. Pressing or
selecting the Move to WorkOffset softkey anytime during the setup will move to all
the axes the current fixture offset locations. When the softkey is pressed, a confirm
message will be display

“Pressing YES will cause all axes to move to current offset.”
Press YES softkey will cause the axes to rapid to the current offset locations.

2.7.25 Find Corner
The screen of find corner is as below:
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Fadal FLOWER NO L1 Inch 06:19:48 2014/9/16
Find Corner
Fixture Offset Number ! Current Active Offset : G54 P 1
First Point - X : 0.0000 TO
First Point - Y :  0.0000 . D 0.0000 (acius)
Second Point - X : 0.0000 X 21700
Third Point - X - 0.0000 7 5 0000
Third Point - Y - 0.0000 :
Fourth Point - X - 0.0000 Machine Program
Fourth Point - Y - 0.0000 X 0.0000 -2.1700
Corner : Inside ¥ Y 0.0000 14.1000
Z Offset - 0.0000 7 0.0000 -5.0000
|
(1~100) Alarm

Figure 2-39 Utilities — Find Corner

The Find Corner utility is for setting the work offsets for a fixture or part where the part
zero will be the corner of the part. With this utility the operator can locate the corner of
a fixture/part by finding 4 points on each side. These points can either be all on the
outside or the inside of the part. For this utility the diameter of the locator in not required.
Operator can first enter 1~100 into “Fixture Offset Number” to decide active offset.
After that operator can move the axes to the edge of part and press Pickup XY P1~P4
to pick up coordinate of each points. The operator can locate the Z position for this
work offset and press or select the Pickup Z softkey. When all four points have been
located, inside/outside corner has been defined, and inputted into the proper fields,
pressing or selecting the Compute softkey will calculate the corner. The corner value
will be displayed on the screen.

After the corner has been computed, pressing or selecting the Insert WO softkey will
insert the corner values into the selected work offset number. Pressing or selecting the
Move to WorkOffset softkey anytime during the setup will move to all the axes the
current fixture offset locations. When the softkey is pressed, a confirm message will be
display

“Pressing YES will cause all axes to move to current offset.”
Press YES softkey will cause the axes to rapid to the current offset locations.

2.7.3  Recovery Softkey

Pressing or selecting Recovery softkey will bring up a recovery window as below.
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RECOVERY

In Recovery Mode, User can proceed the Tool Change process step by step. A standard
procedure of tocl change is as follow:

1. Z Axis moves up

Status

2. Spindle Orientation Spindle Orient e

2o 2l besr Next Tool No [T 24

4. ARM CW (Home to Spindle) Spindie No T 25

5. Tool release Bucket Down O
6. ARM CW (ARM Exchange) Bucket Up é
7. Tool clamp Tool Release é
8. ARM CW (Spindle to Home) Tool Clamp é
9. Bucket Up ARM Deg.

[ Waiting | | Alarm

Spindle p— Turret Bucket — Tool - -

Figure 2-40 Utilities — Recovery
This screen will guide the user to do the tool change procedure manually. Press
the coresponding buttons by following the instruction you can finish a tool change.
By pressing right-arrow button you can achieve DATC single step function. In this
function, you don’t need to press coresponding buttons. All you need to do is press
DATC single step then hit cycle start. It will execute tool change step by step.

Utilities 00168 NO L1 Inch | 06:44:25 2016/1/7
RECOVERY
In Recovery Mode, User can proceed the Tool Change process step by step. A standard
procedure of tool change is as follow:
1. Z Axis moves up
Status
2. Spindle Orientation Spindie Orient O
2h LB DE Next Tool No T 24
4. ARM CW (Home to Spindle) SpindeNo T 25
5. Tool release B B O
6. ARM CW (ARM Exchange) Bucket Up é
7. Tool clamp Tool Release é
8. ARM CW (Spindle to Home) Tool Clamp é
9. Bucket Up e
_[Ttingl | Alarm
I
Single Step

Figure 2-41 Utilities — Recovery-DATC single step
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2.74  Probe Function
Probe function is for setting a work offset by auto-probing. There are 9 options for
auto-probing:
I. Bore

ii. Boss
Iii. Rectangle I.D.
iv. Rectangle O.D.
V. Web
Vi. Pocket

vii. Corner Finding

viii. Single Touch
IX. Angle Measurement

2741 Bore
The screen of Bore cycle is as below:

00168 NO L1 Inch ' 01:53:31 2016/1/6

Step 1. Jog the stylus to the approximate center and the
depth you want to measure
Input parameters:

Step 2.
[W] The work offset to set G54P | 0
[D] Diameter inch
[X] Adjustment to work offset in the +/- X direction inch
[Y] Adjustment to work offset in the +/- Y direction inch

Step3. Press "Execute".

Work Offset Machine Absolute Distance to Go
Absolute Cir X Y
654 P 1 Machine Cir X Y
X 0.0000 0.0000 0.5906 0.0000 X Diameter
Y 0.0000 0.0000 0.0000 0.0000 T —
Z 0.0000 0.0000 -1.7323 0.0000 e —
W_[ Watting_| Alarm

Execute ‘ ‘ ‘ ‘ ‘ ‘

Figure 2-42 Probe Function—- Bore
The Bore cycle is for setting the work offsets for a fixture or part with a circular
pocket. The work offset zero will be the center of the pocket.
Before using this cycle:

- The probe must be in the spindle and calibrated.
Step 1:
- Please release emergency stop before jogging the stylus.
- The stylus must be positioned to the approximate center of the work piece
and the depth you want to measure.
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Step 2:
- For parameter [W], please input the work offset number that you would
like to set.

- For parameter [D], please input the maximum possible diameter for the
work piece. Default value is 3.0000 inch.

- For parameter [X], please input the adjustment to work offset in +/-X
direction, it’s optional.

- For parameter [Y], please input the adjustment to work offset in +/-Y

direction, it’s optional.
Step 3:

- Make sure all the parameters are set properly.
- Press “Execute”, control will pop up a confirm window.

- Select ”OK” to start probing.

After using this cycle:
—When auto-probing is finished, the value of work offset will be updated
automatically.

2.1.4.2 Boss
The screen of Boss cycles is as below:

Step 1. Jog the stylus to the approximate center and 0.3"
above the part.
Step 2. Input parameters:

[W] The work offset to set G54P | 0

[D] Diameter inch
[K] Incremental distance to move in the Z axis inch
[X] Adjustment to work offset in the +/- X direction inch
[Y] Adjustment to work offset in the +/- Y direction inch

Step3. Press "Execute".

00168 NO L1 Inch | 01:51:29 2016/1/6

Work Offset Machine Absolute Distance to Go Absolue G X .

654 P 1 Machine Ctr X ¥

X 0.0000 0.0000 0.5906 0.0000 D

Y 0.0000 0.0000 0.0000 0.0000 Y Diameter

Z 0.0000 0.0000 -1.7323 0.0000 P —
m:m_ [ wating | Alarm

Figure 2-43 Probe Function— Boss
The Boss cycles is for setting the work offsets for a circular part. The work offset
zero will be the center of the part.
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Before using this cycle:
- The probe must be in the spindle and calibrated.
Step 1:
- Please release emergency stop before jogging the stylus.

- The stylus must be positioned to the approximate center of the work piece

and approximately 0.3 above the top surface.
Step 2:

- For parameter [W], please input the work offset number that you would
like to set.

- For parameter [D], please input the maximum possible diameter for the
work piece. Default value is 3.0000 inch.

- For parameter [K], please input the incremental distance to move in Z-axis,
it’s optional.

- For parameter [X], please input the adjustment to work offset in +/-X
direction, it’s optional.

- For parameter [Y], please input the adjustment to work offset in +/-Y

direction, it’s optional.

Step 3:
- Make sure all the parameters are set properly.

- Press “Execute”, control will pop up a confirm window.

- Select ”OK” to start probing.

After using this cycle:
—When auto-probing is finished, the value of work offset will be updated

automatically.

2.7.4.3 Rectangle 1.D.
The screen of Rectangle 1.D. is as below:
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00168 NO L1 Inch | 01:56:30

Rectangle |.D.

Step 1. Jog the stylus to the approximate center and the
depth you want to measure
Input parameters:

Step 2.
[W] The work offset to set G54P | 0
[A] Width in X direction inch
[B] LengthinY direction inch
[X] Adjustment to work offset in the +/- X direction inch
[Y] Adjustment to work offset in the +/- Y direction inch

Step3. Press "Execute".

Work Offset Machine Absolute Distance to Go

2016M1/6

Absolute Ctr X Y
G54 P 1 -
Machine Cir X Y
X 0.0000 0.0000 0.5906 0.0000 X Diameter
Y 0.0000 0.0000 0.0000 0.0000 .
Z 0.0000 0.0000 -1.7323 0.0000 e
(MUU}_[ Watting_| Alarm

Execute ‘ ‘

Figure 2-44 Probe Function— Rectangle 1.D.
The Rectangle 1.D. is for setting the work offsets for a fixture or part with a
rectangular pocket. The work offset zero will be the center of the pocket.
Before using this cycle:

- The probe must be in the spindle and calibrated.
Step 1:
- Please release emergency stop before jogging the stylus.

- The stylus must be positioned to the approximate center of the work piece

and the depth you want to measure.
Step 2:

- For parameter [W], please input the work offset number that you would
like to set.

- For parameter [A], please input the maximum possible width in X direction
for the work piece.

- For parameter [B], please input the maximum possible length in Y
direction for the work piece.

- For parameter [X], please input the adjustment to work offset in +/-X
direction, it’s optional.

- For parameter [Y], please input the adjustment to work offset in +/-Y

direction, it’s optional.
Step 3:
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- Make sure all the parameters are set properly.
- Press “Execute”, control will pop up a confirm window.

- Select ”OK” to start probing.

After using this cycle:
—When auto-probing is finished, the value of work offset will be updated
automatically.

2.74.4 Rectangle O.D.
The screen of Rectangle O.D. is as below:

00168 NO L1 Inch | 02:03:45 2016/1/6

Rectangle O.D.

Step 1. Jog the stylus to the approximate center and 0.3"
above the part.

Step 2. Input parameters:
[W] The work offset to set GH4P | 0O
[A] Width in X direction inch
[B] Length in Y direction inch
[K] Incremental distance to move in the Z axis inch
[X] Adjustment to work offset in the +/- X direction inch
[Y] Adjustment to work offset in the +/-Y direction inch

Step3. Press "Execute".

Work Offset Machine Absolute Distance to Go

Absolute Ctr X Y

G54 P 1 Machi
achine Ctr X Y
X 0.0000 0.0000 0.5906 0.0000 X Diameter
Y 0.0000 0.0000 0.0000 0.0000 S
Z 0.0000 0.0000 -1.7323 0.0000 Ave Diameter
N vating | Alarm

Execute ‘ ‘ ‘ ‘ ‘ ‘

Figure 2-45 Probe Function— Rectangle O.D.
The Rectangle O.D. is for setting the work offsets for a rectangular pocket. The
work offset zero will be the center of the pocket.
Before using this cycle:

- The probe must be in the spindle and calibrated.
Step 1:
- Please release emergency stop before jogging the stylus.

- The stylus must be positioned to the approximate center of the work piece

and approximately 0.3” above the top surface.
Step 2:

- For parameter [W], please input the work offset number that you would
like to set.

- For parameter [A], please input the maximum possible width in X direction
for the work piece.
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- For parameter [B], please input the maximum possible length in Y
direction for the work piece.

- For parameter [K], please input the incremental distance to move in Z-axis,
it’s optional.

- For parameter [X], please input the adjustment to work offset in +/-X
direction, it’s optional.

- For parameter [Y], please input the adjustment to work offset in +/-Y

direction, it’s optional.
Step 3:

- Make sure all the parameters are set properly.
- Press “Execute”, control will pop up a confirm window.

- Select "OK” to start probing.

After using this cycle:
—When auto-probing is finished, the value of work offset will be updated
automatically.
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2.7.4.5 Web in X(Y)

The screen of Web in X(Y) is as below:
Fadal 00168 NO L1

Step 1. Jog the stylus to the approximate center and 0

above the part.
Input parameters:

G54 P 1

X 0.0000 0.0000 0.5906 0.0000
Y 0.0000 0.0000 0.0000 0.0000
Z 0.0000 0.0000 -1.7323 0.0000

Step 2.
[W] The work offset to set GH4P | O
[D] Width inch
[K] Incremental distance to move in the Z axis inch
[X] Adjustment to work offset in the +/- X direction inch
Step3. Press "Execute".
Work Offset Machine Absolute Distance to Go

.3"

Inch | 02:26:42

2016/1/6

Absolute Ctr X
Machine Ctr X

X Diameter

..
(1-100) Waiting |

Alarm

Execute ‘ ‘

Figure 2-46 Probe Function— Web in X(Y)
The Web in X(Y) is for setting the work offsets for a fixture or part with a web in
X(Y)-direction. The work offset zero will be the center in (X)Y-direction of the web.

Before using this cycle:

- The probe must be in the spindle and calibrated.

Step 1:

- Please release emergency stop before jogging the stylus.

- The stylus must be positioned to the approximate center of the work piece

and approximately 0.3 above the top surface.
Step 2:

- For parameter [W], please input the work offset number that you would

like to set.

- For parameter [D], please input the maximum possible diameter for the

work piece. Default value is 3.0000 inch.

- For parameter [K], please input the incremental distance to move in Z-axis,

it’s optional.

- For parameter [X]([Y]), please input the adjustment to work offset in +/-

X(Y) direction, it’s optional.
Step 3:

- Make sure all the parameters are set properly.
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- Press “Execute”, control will pop up a confirm window.

- Select ”OK” to start probing.

After using this cycle:
—When auto-probing is finished, the value of work offset will be updated
automatically.

2.14.6 Pocket in X(Y)
The screen of Pocket in X(Y) cycle is as below:

00168 NO L1 Inch | 02:28:07 2016/1/6

Pocket in X
Step 1. Jog the stylus to the approximate center and the
depth you want to measure

Step 2. Input parameters:

[W] The work offset to set GodP | O

[D] Width inch Y

[X] Adjustment to work offset in the +/- X direction inch -
Step3. Press "Execute". X
Work Offset Machine Absolute Distance to Go

Absolute Ctr X

G54 P 1 )
X 00000 00000 05906  0.0000 Machine Cir X
Y 0.0000 0.0000 0.0000  0.0000 X Diameter
Z 0.0000 0.0000 -1.7323 0.0000

| Waiting | Aarm

Figure 2-47 Probe Function— Pocket in X(Y)
The Pocket in X(Y) cycle is for setting the work offsets for a fixture or part
with a circular/ rectangular pocket. The work offset zero will be the center in X(Y)-
direction of the pocket.
Before using this cycle:

- The probe must be in the spindle and calibrated.
Step 1:
- Please release emergency stop before jogging the stylus.

(1~100)

Execute ‘ ‘

- The stylus must be positioned to the approximate center of the work piece

and the depth you want to measure.
Step 2:

- For parameter [W], please input the work offset number that you would
like to set.

- For parameter [D], please input the maximum possible diameter for the
work piece. Default value is 3.0000 inch.
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- For parameter [X]([Y]), please input the adjustment to work offset in +/-
X(Y) direction, it’s optional.
Step 3:
- Make sure all the parameters are set properly.

- Press “Execute”, control will pop up a confirm window.

- Select ”OK” to start probing.

After using this cycle:
—When auto-probing is finished, the value of work offset will be updated

automatically.

2.1.4.7 Finding Inside (Outside) Corner
The screen of Finding Inside(Outside) Corner is as below:

00168 NO L1 Inch | 02:29:40 2016/1/6
Finding Inside Corner
Step 1. Jog the stylus to the approximate corner and 0.3"
above the part.

Step 2. Input parameters:

[W] The work offset to set GodP | O

[V] Comer Selection Y|

[1] Incremental distance to move in the X axis inch

[J] Incremental distance to move inthe Y axis inch

[K] Incremental distance to move in the Z axis inch

[X] Adjustment to work offset in the +/- X direction inch

[Y] Adjustment to work offset in the +/- Y direction inch
Step3. Press "Execute".
Work Offset Machine Absolute Distance to Go e Er v
654 P 1 Machine Ctr X Y
X 0.0000 0.0000 0.5906 0.0000
Y 0.0000 0.0000 0.0000 0.0000
Z 0.0000 0.0000 -1.7323 0.0000

{MUU}_ [ Waiing | Alarm

Execute - ‘ ‘ ‘ ‘ ‘ ‘

Figure 2-48 Probe Function-Finding Inside (Outside) Corner
The Finding Inside(Outside) Corner is for setting the work offsets for a inside
(outside) corner of a part. The work offset zero will be at the corner.
Before using this cycle:

- The probe must be in the spindle and calibrated.
Step 1:
- Please release emergency stop before jogging the stylus.
- The stylus must be positioned to the approximate corner and approximately

0.3” above the top surface.
Step 2:
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- For parameter [W], please input the work offset number that you would
like to set.
- For parameter [V], please select the corner type.

- For parameter [1], please input the incremental distance to move in X-axis,
it’s optional.

- For parameter [J], please input the incremental distance to move in Y-axis,
it’s optional.

- For parameter [K], please input the incremental distance to move in Z-axis,
it’s optional.

- For parameter [X], please input the adjustment to work offset in +/-X
direction, it’s optional.

- For parameter [Y], please input the adjustment to work offset in +/-Y

direction, it’s optional.
Step 3:

- Make sure all the parameters are set properly.
- Press “Execute”, control will pop up a confirm window.

- Select ”OK” to start probing.

After using this cycle:
—When auto-probing is finished, the value of work offset will be updated

automatically.

2.74.8 Single Touch
The screen of Single Touch is as below:
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00168 NO L1 Inch | 02:35:19 2016/1/6

Single Touch

Step 1. Jog the stylus 0.3" away from the touching surface.

Step 2. Input parameters: H
[W] The work offset to set G54P | 0
Axis Selection L 4
Searching Distance (Incremental) inch
[M]Additional Adjustment to work offset inch

Step3. Press "Execute"”.

Work Offset Machine Absolute Distance to Go

G54 P 1 Absolute
X  0.0000 0.0000 0.5906 0.0000 Machine
Y 0.0000 0.0000 0.0000 0.0000 Error

Z 0.0000 0.0000 -1.7323 0.0000

(1~100) Waiting | Alarm

Figure 2-49 Probe Function-Single Touch
The Single Touch is for finding a surface. The work offset for specified axis will
be at the surface.
Before using this cycle:
- The probe must be in the spindle and calibrated.
Step 1:

- Please release emergency stop before jogging the stylus.

Execute ‘ ‘

- The stylus must be positioned to approximately 0.3 away from the surface.
Step 2:

- For parameter [W], please input the work offset number that you would

like to set.

- For axis selection, please select the direction you would like to measure.

- For searching distance, please input the maximum possible distance from

stylus to surface.

- For parameter [M], please input the adjustment to work offset in the

measured direction, it’s optional.
Step 3:

- Make sure all the parameters are set properly.
- Press “Execute”, control will pop up a confirm window.

- Select ”OK” to start probing.
After using this cycle:
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—When auto-probing is finished, the value of work offset will be updated
automatically.

2.74.9 Angle Measurement
The screen of Angle Mrasurment is as below:

00168 NO L1 Inch | 02:51:14 2016/1/6

Angle Measurement
Step 1. Jog the stylus 0.3" away from the touching surface.

Step 2. Input parameters:

[W] The work offset to set Go4P | O

[ Measuring Type ¥
[D] Probing distance inch

Step3. Press "Execute”. X
Work Offset Machine Absolute Distance to Go

G54 P 1

X 0.0000 0.0000 0.5906 0.0000 Angle

Y 0.0000 0.0000 0.0000 0.0000
Z 0.0000 0.0000 -1.7323 0.0000

(1~100) | Waiting | Alarm

Figure 2-50 Probe Function—Finding Inside (Outside) Corner
The Angle Measurement is for finding a angle offset for a specified surface. The
result will be shown on the right bottom corner of screen.
Before using this cycle:
- The probe must be in the spindle and calibrated.
Step 1:

- Please release emergency stop before jogging the stylus.

- The stylus must be positioned to approximately 0.3 away from the surface.
Step 2:

- For parameter [W], please input the work offset number that you would

like to set.

- For parameter [I], please select the direction you would like to measure.

- For parameter [D], please input the maximum possible distance from stylus

to surface.
Step 3:

- Make sure all the parameters are set properly.

- Press “Execute”, control will pop up a confirm window.
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- Select ”OK” to start probing.

After using this cycle:
—When auto-probing is finished, the result will be shown on the right

bottom corner of screen.
2.8 Set Parameters Screen

Set parameters screen can be reach by pressing or selecting Set Parameters
softkey. The screen is similar as Figure 2-45.
FLOWER NO L1 Inch 06:20:54 2014/9/16

Description Value

*X axis station number
*Y axis station number

*B axis station number
axis pos. coordinate of stroke limit 1(BLU)
axis neg. coordinate of stroke limit 1(BLU)

SHEEE
o | o
2| =,
w |
w | !
— | —+
o |
= || =
O |O
3|3
3|3
c |
3|3
o|T
| D
- | =

=

axis pos. coordinate of stroke limit 1(BLU)
axis neg. coordinate of stroke limit 1(BLU)

||
> | O =S
)
3

axis pos. coordinate of stroke limit 1(BLU)

™

axis neg. coordinate of stroke limit 1(BLU)
axis pos. coordinate of stroke limit 1(BLU)

[>

A axis neg. coordinate of stroke limit 1(BLU)

o

axis pos. coordinate of stroke limit 1(BLU)

m

axis neg. coordinate of stroke limit 1(BLU)

User System Maker
Parameter || Parameter | Parameter

Figure 2-51 Set Parameters Screen

The parameters are divided into:
I User Parameters
ii. System Parameters
iii. Maker Parameters
Only user parameters and system parameters will be described in this manual.

2.8.1 User Parameters

Parameter No Description
AXis station number Defines the station
number of each axis.

AXxis pos. coordinate of stroke limit Software pos. stroke limit.
1(BLU) Enabled after machine
6-10 homed. For absolute
encoder, enabled once
power up.
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Note: BLU = 0.001mm

AXxis neg. coordinate of stroke limit
1(BLU)

Software neg. stroke limit.
Enabled after machine
homed. For absolute

11-15 encoder, enabled once
power up.
Note: BLU = 0.001mm
Check spindle speed arrival This parameter used to
16 (0:Disable; 1:Enable) enable checking spindle
speed arrival function.
Coolant preference 0:M7 Flood Coolant, M8
17 Mist
1:M7 Mist, M8 Flood
Coolant
18 *Initial Command Mode (0:default; Default is G90
1:G90; 2:G91)
2.8.2  System Parameters

Parameter

No

Name

Description

Together with parameter
no.22, define the maximum

cutting acceleration.
No. 22

19 Cutting acceleration time (ms)
A = 60 (mm
max — No.19
1000
/sec?)
20 égfge(r%tsi;m accelerated to 1G time | j =~ = %(mm /sec?)
1000
This parameter smooth the
21 Post acceleration bell-shaped time | command of the control,
(ms) recommended  value s
10~30ms
Together with parameter
no.19, define the maximum
) ] cutting acceleration.
29 Mammym cutting federate No. 22
(mm/min) A= . 3019 (mm
1000
/sec?)
23 Maximum corner reference feedrate | Maximum feedrate as refer
(mm/min) to 120 deg. corner
24 Arc cutting reference federate at | Maximum cutting feedrate
radius 5 mm (mm/min) as refer to arc of 5mm radius
95.99 Axis rapid travel FO feedrate | Axis rapid travel feedrate
(mm/min) when the override switch is

-71-



ENGINEERING

Fadal Engineering, LLC
3160 - #C Enterprise St. 714-993-3713
Brea, CA 92821 www.Fadal.com

FO. Default 0.
30-34 Axis JOG feedrate (mm/min) Axis Jog federate
: : BLU-0.0001inch/
_ nd
35-39 Axis 2" reference point (BLU) 0.001mm / 0.001deg
When PLC flag C60 is ON,
the control will force the
T : spindle to move with this
40 1% spindle zero floating speed (RPM) speed.  Regardless  the
spindle override and spindle
minimum speed.
41 1% spindle maximum speed (RPM) | -
1%t spindle motor acceleration time
42 -
(ms)
43 1% Spd. Acc. Acced. to 1000 RPM/s |
time (Jerk) (ms)
44 *Screen saver time latency (min) Qch)tdoe enter. screen  saving
In format 1, once cycle start
45-47 Home Position (mm) IS pressed the control shall
move all axes to home
position.
When Load  Position
48-50 Load Position (mm) softkey in Jog function bar
is pressed
In format 1, once cycle start
51 Homing Speed (mm/min) is pressed the control shall
move all axes to home
position.
Format 1 : Fadal original
Format 1
52 Format (1/2 /3) Format 2 : Fadal original
Format 2
Format 3 Fanuc
compatible
53 Imperial (70) / Metric (71) -
54 Bucket Number Total pot number in tool
magazines
55 Tool change Z Aixs position (M6) -
56 Tool change Z Axis position check | -
Tool release sensor check time .
57 (0.015) Used in M6
Tool clamp sensor check time .
58 (0.015) Used in M6
59 ARM 60 deg. sensor check time Used in M6
(0.01s)
60 ARM 240 deg. sensor check time Used in M6
(0.01s)
61 X Axis Rapid Travel FO Feedrate | -
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(mm/min)
Y Axis Rapid Travel FO Feedrate
62 : -
(mm/min)
Z Axis Rapid Travel FO Feedrate
63 : -
(mm/min)
0 : Off
64 Engineering Mode — Mode Selection | 1: ON
2 : Observe

2.9 Diagnostic Screen

Diagnostic screen can be reach by pressing or selecting Diagnostic softkey.

Diagnostic screen consists of four different function:
I Status — Observe the 1/O status
ii. Calibration — Perform mechanism calibration
Iii. Faults — To diagnose system faults information
iv. Admin — System Admin
V. ABOUT —Controller Software version check

2.9.1 Status Softkey
Pressing of selecting Status softkey will bring up a window to show the machine
I/0 real time status. Figure 2-46 shows an example of one of the status pages.
Fadal TESTEMPTY NO L1 Inch | 135212 2015/3/25

64 |Panel Block Skip Button Light (164) |
65 [Panel Optional Skip Button(I65) |
66 |Panel Work Light Button (166) |
67 [Panel AUX Button (167) |
68 [Panel Chip Removal Motor CW(168) |
69 |[Panel Chip Removal Motor CCW(169) |
70 |Panel CTS Button(170) |
71 |Panel Chip Flushing Motor (171) |
|
|
|
|
|
|
|

72 |Panel GOO Override Selector (172)
73 |Panel GO0 Qverride Selector (173)
74 |Panel Axis Seclector (174)

75 |Panel Axis Seclector (175)

76 |Panel Axis Seclector (176)

77 |Panel Step Size Seclector (177)
78 |Panel Step Size Seclector (178)

OO0 000000 0|0 0|0 O

Alarm

Tool D YU ¥ - Remote " "
spinde Fron: Pane Alisis | A1OBis

Figure 2-52 Diagnostic - Status
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2.9.2  Calibration Softkey

Pressing of selecting Calibration softkey will bring up a window to show the
mechanism calibration information. Figure 2-47 shows the main page of the
calibration screen.

FLOWER NO L1 Inch | 06:24:45 2014/9/16

1. Pitch Calibration

2. Backlash Calibration

3. Quadpeak Calibration

Alarm

Pitch
Calibration || Calibration || Calibration

Figure 2-53 Diagnostic — Calibration

The Fadal 64 MP control offer three way to calibrate the mechanism error, includes:
I. Pitch Calibration
ii. Backlash Calibration
iii. Quadpeak Calibration
Details calibration method is not introduced in this user manual.

2.9.3  Faults Softkey

Pressing of selecting Faults softkey will bring up a function bar which consists
two softkey as shown in Figure 2-48.

- System

Figure 2-54 Diagnostic — Faults

2.9.3.1 Faults Log Softkey
Pressing of selecting Faults Log softkey will bring up a window to show the
current/history faults. As seen in Figure 2-49.
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FLOWER NO L1 Inch | 06:26:29 2014/9/16

1 Emergency Stop

2 MLC 65  2014/08/25 16:57:16 Emergency Stop A
3 MLC 65  2014/08/25 16:50:24 Emergency Stop

4 MLC 65  2014/08/25 16:47:16 Emergency Stop

5 MLC 65  2014/08/25 16:25:59 Emergency Stop

6 Drv_Yas.. 95Ah 2014/08/25 16:23:52 ZAxis Command Warning | (Abnormal Transmission of Servo Com.
7 Drv_Yas.. 95Ah 2014/08/25 16:23:52 Y Axis Command Warning 1 (Abnormal Transmission of Servo Com
8 Drv_Yas.. 95Ah 2014/08/25 16:23:52 XAxis Command Warning 1 {Abnormal Transmission of Servo Com
9 MLC 65  2014/08/25 16:23:52 Emergency Stop

10 MLC 65  2014/08/25 16:22:22 Emergency Stop

11 MLC 65  2014/08/25 15:50:02 Emergency Stop

12 MLC 65  2014/08/25 15:43:08 Emergency Stop

13 Drv_Yas.. 95Ah 2014/08/25 15:35:04 ZAxis Command Warning | (Abnormal Transmission of Servo Com.
14 Drv_Yas.. 95Ah 2014/08/25 15:35:04 YAxis Command Warning 1 (Abnormal Transmission of Servo Com
15 Drv_Yas.. 95Ah 2014/08/25 15:35:04 XAxis Command Warning 1 (Abnormal Transmission of Servo Com
16 MLC 65  2014/08/25 15:35:.03 Emergency Stop

17 Motion 17 2014/08/25 14:46:44 X Axis First Positive softawre limit exceed

18 Motion 17 2014/08/25 14:45:59 ZAuxis First Positive softawre limit exceed

19 Motion 17 2014/08/25 14:45:55 ZAxis First Positive softawre limit exceed

20 Motion 17 2014/08/25 14:45:53 ZAxis First Positive softawre limit exceed

21 Motion 17 2014/08/25 14:45:53 ZAxis First Positive softawre limit exceed

22 Motion 17 2014/08/25 14:45:52 ZAxis First Positive softawre limit exceed

Alarm

Pending History ‘ ‘ Save Alarm

Alarm Alarm

Figure 2-55 Faults — Faults Log

Each fault consist of the following information:
i. Module : MLC/MACRO/OP/MOT/SPD/COM/COR
MLC : PLC alarm
MACRO : MACRO alarm
OP : Operation alarm
MOT : Motion alarm
SPD : Spindle alarm
COM : Compiler alarm
COR : Coordinate alarm
ii. ID : The alarm ID
iii. Issue Time : The time and date when the alarm occur
iv. Content : The information of the alarm
When an alarm occur, please search for a troubleshooting method through
troubleshooting manual by the module and alarm ID.

444040400730

2.9.3.2 Operation Log Softkey
Pressing of selecting Operation Log softkey will bring up a window to show the
operation record of user. This information is always useful for troubleshooting.
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3 Basic Operation of the CNC Control
3.1 Power-Up the Machine

The general procedures for power-up the machine are as:
1. Turn on the main power of the machine
2.  Push the “Power” button to power off the control
3. Reset the “Emergency Stop” button (it should be pushed in last power
off procedure)
4.  The control should be in “Waiting” status when there is no faults occur

3.2 Homing the Machine

Homing the machine is a procedure that will take the axes to a known position on
the machine. This known position is typically called the Home position.

Some machines are equipped with absolute feedback. This allows the machine to
start up and remember its current machine coordinates. Machines so equipped do not
require a Homing procedure.

If Homing is required it must be completed before the CNC can execute a part
program in Auto or MDI mode.

3.3 Jogging the Machine

Generally, the machine must be homed before it can be jogged. The completion of
the homing sequence results in the creation of software travel limits. These limits allow
the CNC to stop the motion an axis prior to a hardware travel limit, which generally
results in an Emergency Stop condition. The general procedure for jogging the machine:
Reset the Emergency Stop push button if it is lock on.
Go to the JOG Mode. (See section 2.4)
Select the axis to be jogged.
Select the Step Size.
Select the active direction (if JOG is used instead of the Handwheel)
Rotate the Handwheel in the desired direction/ Press the JOG on the
keyboard.

ocoarwnE

3.4 Setting the Tools

3.4.1  Tool length setting

Generally, the tool length does not refer to the physical length of the tool, but the
machine coordinate of touching the part surface with that tool. To general for setting up
a tool length:

Bring the desired tool to spindle

Go to the JOG Mode. (See section 2.4)

Jog the machine to the surface of the part

Pressing Set Tool softkey and enter the current machine coordinate
Pressing Enter on the Fadal Keyboard

The tool length will be set.

Sometlmes it requires to setting up various tool lengths, a more efficient method to do
that is to use the tool setup function (see section 2.6.1.5). Tool setup function

ok ownE
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enhances the operator to setting up various tool lengths continuously.

3.4.2  Tool Diameter setting
The tool diameter refers to the physical diameter of the tool. To set the tool
diameter into the control, follow up the procedures as below:
1. Bring up the tool offset setting screen (See section 2.6.1)
2. Move the cursor to the tool radius input box of the desired tool
3. Enter the tool radius and press Enter
4.

The tool radius will be set.
Note: Tool radius is used instead of tool diameter.

3.5 Setting Up the Work Offsets

A work offset generally refer to the offset of the part. The operator can set up the
work offset manually through the work offset setting screen (see section 2.6.2). Instead
of manually setting up work offset, the control also offers several general ways to set
up the work offset (see section 2.7.2).

3.6 Running a Program with the Machine
This section describes the procedure to managing and running the programs in
CNC.

3.6.1  Create a New Program
To create a new program in CNC, the general procedures are as:
1. Bring up the edit screen (see section 2.5)
2.  Press the Directory softkey
3. Press the New File softkey and enter an arbitrary name for the new program
4. Pressing Enter on the Fadal Keyboard will create a new program

3.6.2 Import/ Export the Programs

The general procedures of import/ export the programs are as:

1. Insert a pen disk or other media into the USB port or connect the CNC to a

network
Bring up the edit screen (see section 2.5)
Press the Directory softkey
Press the File Export/Import softkey
Choose the desired programs from the device/CNC
Press Copy softkey to import/export the selected programs

okl

3.6.3  Delete a program in the CNC
The general procedures of deleting a program in CNC memory are as:
1. Bring up the edit screen (see section 2.5)
2. Press the Directory softkey
3. Press the Delete softkey
4. Choose the desired programs to be deleted
5.  Press Delete softkey to delete the selected programs
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3.6.4  RunaProgram from beginning
The general procedures for running a program on the machine from the beginning
are as:

Reset the Emergency Stop condition.

Bring up the auto screen (see section 2.2)

Press the Directory softkey

Choose the desired programs to be run

Select Single Step/MPG Dry Run softkey if the program is to be run one

block at a time/ run with Handwheel rotating speed

Note: there will be “Single Step” blinking on the screen

6. Push the “Cycle Start” button

7. As long as the feedrate override pot is not at 0%, the program will continue
to its completion. Moving the federate override pot to 0% will place the
machine in a feedhold condition. When the override is returned to a position
greater than 0% the axis motion and program execution will resume.
Pressing the “Slide Hold” button will put the CNC in a “Slide Hold” state.
To resume the program, press the “Cycle Start” button. The CNC will be in
the “Running” state once the program is executing. The active executed
block will be highlighted.

8.  When the program has completed, the CNC will back to “Waiting” status.
indicating that nothing is happening in Automatic mode. The program that
just ran will be rewound to its beginning and the first block will be shown
on the top of the NC blocks region of the Auto mode display.

agkrownE

Remarks:

There are a number of features available to run a program in different ways.

® The program can be run to stop on a block with MO01 (the default is to ignore that
M-code). This feature is enabled by pushing the “Optional Stop” button.

® The program can be run to skip over blocks that start with / (the default is to run
those blocks). This feature is enabled by pushing the “Block Skip” button

3.6.5 RunaProgram with Mid Program
In some situations the executing program is forced to stop in the mid program,
such as tool break during the execution of the program. After the operator dissolves the
situation, one might wish to start the program from the mid program instead of the
beginning as a reason of time consuming. The general procedures for running a program
on the machine from the mid program are as:
Reset the Emergency Stop condition.
Bring up the auto screen (see section 2.2)
Press the Directory softkey
Choose the desired programs to be run
Select Single Step/MPG Dry Run softkey if the program is to be run one
block at a time/ run with Handwheel rotating speed
Note: there will be “Single Step” blinking on the screen
Press the Mid Program softkey (See section 2.2.6)
Press the Search softkey to search for specific string if needed
Press the Scan/No Scan softkey to decide mid program start method
Press the Start From Line No. or Start From Cursor Line softkey to start

agrownE
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from mid program

10. Push the “Cycle Start” button to start the program

3.7 Entering MDI

The general procedures for MDI are as:

1.

2
3.
4.
5

o

Reset the Emergency Stop condition.

Bring up the mdi screen (see section 2.3)

Press the MDI Input softkey

Type the desired commands (M codes, G codes, Axes words, etc)

Press Enter key on the keyboard. This will move the data block to the top
line in the NC region of the MDI display

Press the “Cycle Start” button to start the execution of the entered data
Type each subsequent block and press Enter key on the keyboard. The CNC
will continue to execute the data block in the order they were entered.

3.8 Switching Spindle High/Low Range
In Fadal 64MP control, spindle high/low range will be switched automatically
according to the programmed spindle RPM. The spec of range switching is as below:

1.
2.
3.

4.

Low Range : 0-2500RPM

High Range : 0-10000RPM

Range switching will be proceed only when the control encounter M03/M04
function.

When M03/M04 encounter, with S#, where # is lower than 2500RPM, the
control shall stop the spindle, and switch to low range, then proceed spindle
rotation to programmed speed.

When M03/M04 encounter, with S#, where # is higher than 2500RPM, the
control shall stop the spindle, and switch to high range, then proceed spindle
rotation to programmed speed.

Any other causes that change spindle RPM beside M03/M04 function shall
NOT switch spindle range. For example, when the spindle is turning with
2200RPM, where the spindle override is at 100%. Switching the spindle
override to more than 110% (e.g.200%) will NOT cause spindle high/low
range changing. The spindle will remain in low range and with its max speed,
i.e. 2500RPM.

The control shall switch to low range once initialized, i.e. power up and
emergency stop push button released.

When spindle is at max speed of current range, i.e. 2500RPM for low range
and 10000RPM for high range. The spindle override on HMI shall display
“MAX” instead of the current spindle override %.

3.9 Connect the CNC to a network

In many circumstances import/export files from CNC to PC is desired. Instead of
using an external device such as USB drive, connect the CNC to a network is more
convenient for frequent import/export files operator. To connect a CNC to PC, it
requires some setting in both sides and will be introduced in this section.
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3.9.1 PC setting
Window XP Setting

A. Guest account setting
Login as “Administrator”, click on “Start” — “Control Panel” — “User
Accounts”, open the guest account.

B Control Panel

Be Edt Vew Favortes Took Hep

Qe - © - ¥ POseach i Foders | [Hv
Adcress | @ Cootrol Pansd

Learn About ~§ User Accounts

[2) user accounts
[3) User account types

Pick a category @) swicting sers Pick a task...

‘w. Appearance and Printors and Other
- Themes = Hardwaro

A Network and =
W interet 4

Y wa User Accounts
Connections

© Other Conrol Panel Cptons
% Date, Time,
? Add or Remove LS,
= Language, and
@ POJamE | Regional Options

¢+ p Sounds, Speech, Accessibility
«,' ) and Audio Devices Options.

or pick an account to
change

Sam ) DavidCox

Performance and

Maintenance Security Center

Figure 3-1 Window XP setting (1)

B. Resource files sharing setting
1.  Open “My Computer” and find the folder that you want to share. Right
click on it and select “Sharing and security”

* Local Disk (C:)
File Edit View Favorites Tools  Help #

eBack @ Q @ pSearch [E“ Folders .

address a1,
A= =
"j Documents and Settings U Program Files
~
U WINDOWS -
Open

|2

System Tasks

Hide the contents of

this drive

Y Add or remaove
programs

& Search o files or

Folders

File and Folder Tasks

Send To 3

i Renarne this folder
[ Move this Falder
[ Copy this foldar

&3 Publish this folder to
the Web

Cut
Copy

Create Shortcut
Delate
Rename

Properties

Figure 3-2 Window XP setting (2)

2. Click “If you understand security risks but want to share files
without running the wizard, click here” and then Click “OK” to
confirm sharing setting.
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Public Properties E] E|

Gereral| Sharing | Custornize

Local sharing and security

“ 1a To share this folder with other users of this computer
:‘jg only, drag it ta the Shared Docurments folder.

To make this folder and its subfolders private so that
only you have access, select the following check box,

Metwark sharing and security
] As asecurity measure, Windows has dizabled remate
j_;,ﬂ access to this computer. However, you can enable
g remate access and zafely share files by running the
Metwork Setup ‘Wizard

i

[ derstand th

Learn mare about sharing and security.

714-993-3713
www.Fadal.com

Enable File Sharing

AN

If you enable sharing on this computer without using the: Metwork
Setup ‘Wizard, the computer could be vulnerable to attacks from
the Internet. *e strongly recommend that you run the Netwark,
SetupWizard to protect your computer.

(O Use the wizard to enabls file sharing [Fecommendsd)

[ OF. ] [ Cancel ]

Figure 3-3 Window XP setting (3)

3. Select “Share this folder on the network” and “Allow network users

to change my files” and then key folder name and click “OK”.
Public Properties E]S'

Lacal sharing and security

L

Share name;

)

General | Sharng | Customize

Metwork sharing and security

] Tio share this folder with both network users and ather
gy users of thiz computer, select the first check box below
and type a share name.

To share this folder with other users of this computer
only, drag it to the Shared Documents folder.

To make this folder and its subfolders private so that
only you have access, select the following check box.

Fublic
[ &llogs netwark users to change my files
Learn more about zharing and security.

i) ‘Windows Firewal will be configured to allow this folder to be
shared with other computers on the network.

igw your YWindows Firewall settings

[ ok

H Cancel ][

Apply ]

Figure 3-4 Window XP setting (4)

PC information acquire

Click “Start” — “Control Panel” — “System” — “Computer Name” and
then write down the “Computer Name” and “Working Group” which are

necessary information during CNC setting.

TCP/IP setting

1. Login as “Administrator”, click on “Start” — “Control Panel” —
“Network Connections”, double click “Internet Protocol (TCP/IP)”.

2. Jump Wire (without HUB)

Select “Use the following IP address” and fill in “IP Address” which’s
the fourth IP code has to be different from CNC setting and “Subnet
mask” which should be identical to CNC setting.
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3. General network wire (with HUB)
Select “Obtain an IP address automatically”.

-+ Local Area Connection Properties
EEREE] | alSgtieStion " Advanced| Internet Protocol (TCPJIP) Properties |Elg‘

Connect using:
“fou can get IP settings assigned automatically if your network supports

| B3 Intel[R) GDEZE59ER, PO Adapter |
this capability. Otherwize, you need to ask your network administrator far

This cornection uses the following iterns: the appropriate |F settings.

g Client for Microsoft Metworks
g File and Printer Sharing for Microsoft Metworks
QQDS Packet 5cheduler

General |

(O Obtain an IP address automatically
(=) Uze the following I address:

i ey P oddress 020 9 . 20
Subnet mask: P55 . 266 . 286 . O
Install.. Uningtall Default gateway: I:l
Deescription ) ]
Transmission Contol ProtocolAnternet Protocol. The default BEETDINS etz cxliess afmelisy
wide area network protocol that provides communication () Usg the following DNS server addresses:

across diverse interconnected networks.
Ereferred DMS server:

[] Show icon in notification area when connected Llternate DNS server: l:l

Motify me when this connection has limited or ho connectiviy

Figure 3-5 Window XP setting (5)

VISTA Setting
A. Guest Account Setting
Login as “Administrator”, click on “Start” — “Control Panel” — “User
Accounts”, open the guest account.

[E=REN T

@QJ{-{ » Control Pancl » <[4l 2
File Edt View Tools Help

= Control Panel Home

System and Maintenance

Cescien 9 Get started with Windows

User Accounts
W Add or remove user accounts

Appearance and Personalization
h [« desktop background

Back up your computer

Clock, Language, and Region

& Network and Internet “ Change keyboards or other input methods
-
<

Vieve network status and tasks
Set up file sharing

@ Ease of Access
Hardware and Sound - s

s of other media automatically

7] Additional Options
=]

p
startup programs

Figure 3-6 Vista setting (1)

B. Resource files sharing setting

1.  Open “My Computer” and find the folder that you want to share. Right
click on it and select “Properties”. Click on “Advanced
Sharing”under the “Sharing”, as shown below.
Select “Share this folder”.

3. Click on “Permissions” to add a new group named “Guest”, and click
on “OK”.

o
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| General ] Sharing -‘Securiky I Previous Versions Customize‘

Network File and Folder Sharing

public
| Shared

Network Path:
\WTRUONGTHO-PC\Users\TRUONGTHO\Desktop\public

Advanced Sharing

Set custom pemissions, create multiple shares, and set other
advanced sharing options.

C L B rdvamcsd shamng. | 2

Password Protection

People without a user account and password for this computer
can access folders shared with everyone.

To change this setting, use the Network and Sharing Center.

Close Cancel

Apph

s =

[7] Share this folder

Settings
Share name:

public

Limit the number of simultaneous users to: 20 =

Comments:

Permissions H Caching ]

J [ conel ]|

- Apply |

Extend Security Setting

Similarly open the “Properties”, click on “Edit” under the “Security”, then
add a new group named “Guest”. Extend the permission of “Guest” to

maximum.

PC information acquire

Click “Start” — “Control Panel” — “System” — “Computer Name” and
then write down the “Computer Name” and “Working Group” which are

Figure 3-7 Vista setting (2)

necessary information during CNC setting.

TCP/IP Setting

1. Login as “Administrator”, click on “Start” — “Control Panel” —
“Network and Dial-up connections”, double click “Local Area
connection” — “Properties”.

no

Double click “(TCP/IPv4)”.
3. Jump Wire (without HUB)

Select “Use the following IP address” and fill in “IP Address” which’s
the fourth IP code has to be different from CNC setting and “Subnet

mask” which should be identical to CNC setting.
4.  General network wire (with HUB)
Select “Obtain an IP address automatically”.
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Internet Protocol Version 4 (TCP/IPv4) Properties

General | "
General
Connection
IPv4 Connectivity: Internet You can get IP settings assigned automatically if your network supports
- this capability. Otherwise, you need to ask your network administrator
IPv6 Connectivity: No Internet access for the appropriate IP settings.
Media State: Enabled
Duration: 01:16:41 (7) Obtain an IP address automatically
Speed: 100.0 Mbps (@ Use the following IP address:
P 3 . ‘ .
IP address; 0.1 1 ,121
Subnet mask: BH.0.0.0
Default gateway:
Activity
- Obtain DNS server address automatically
Sent — ‘L\l! ~— Received (@ Use the following DNS server addresses:
£ Preferred DNS server:
Bytes: 135,695 | 224,982

Alternate DNS server:

@' Properties ‘&' Disable Diagnose

[ validate settings upon exit Advanced...

=

Close
Figure 3-8 Vista setting (3)

Win7 Setting
A. Resource files sharing setting
1. Open “My Computer” and find the folder that you want to share. Right
click on it and select “Properties” and then click the tab “Sharing”.
2. As shown below, click the button “Share” to change the Setting for
sharing this folder for everyone.

EEET—x~

© B e —

Choose people to share with

Type a name and then click Add, or click the arrow to find someone.

[ Add

Alvin

Guest Level
| Everyone |

CTEaYE S NEW USer .o

=yevery

I'm having trouble sharing

.
Figure 3-9 Win7 setting (1)

3. As shown below, click on “Advanced Sharing” and select “Share this
folder”.
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[ General | Sharing | Securty | Previous Versions | Customize |

Network File and Folder Sharing
public
* Shared
Network Path:
\\TRUONGTHO-PC\Users\TRUONG THO\Desktop\public [] Share this folder
=
Share name:
Advanced Sharing public
Set custom pemissions, create multiple shares, and set other
advanced sharing options. Add Remove
Limit the number of simultaneous users to: 20
Password Protection COmmEats:
People without a user account and password for this computer
can access folders shared with everyone.
To change this setting, use the Network and Sharing Center.
[ Permissions | [ caching |

Close Cancel Apply [ oK ] [ Cancel ] [ Apply ]

Figure 3-10 Win7 setting (2)

Click on “Permissions” and allow the permission to maximum.

Click on “Network and Sharing Center”.

Select “Turn off password protected sharing” and “Use user account
and passwords to connect to other computers”.

o gk

3 « Network and Sharing Center » Advanced sharing settings v | ¢3 ll Search Control Panel R

File sharing connections

Windows 7 uses 128-bit encryption to help protect file sharing connections. Some devices don't
support 128-bit encryption and must use 40- or 56-bit encryption.

@ Use 128-bit encryption to help protect file sharing connections (recommended)
) Enable file sharing for devices that use 40- or 56-bit encryption

Password protected sharing

When password protected sharing is on, only people who have a user account and password on this
computer can access shared files, printers attached to this computer, and the Public folders. To give
other people access, you must turn off password protected sharing.

) Turn on password protected sharing
© Turn off password protected sharing

HomeGroup connections

Typically, Windows manages the ions to other t p But if you have the
same user accounts and p on all of your computers, you can have b p use your
account instead. Help me decide

1

7) Allow Windows to manage h i ded]
© Use user accounts and passwords to connect to other computers

Public © L

Figure 3-11 Win7 setting (3)

B. PC information acquire
Click “Start” — “Control Panel” — “System” — “Computer Name” and
then write down the “Computer Name” and “Working Group” which are
necessary information during CNC setting.

C. TCP/IP Setting

1. Click “Start” — “Control Panel” — “Network and Internet” —
“Network and Sharing Center”.
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Sticky Notes

lﬁ Windows Live Messenger Alvin

(7 D s

@ Internet Explorer ocument

&l Pictures

_1[ Getting Started

ol Music

= Calculator
Games : . : =

@ Windows Media Center = e p— =

Computer
% Snipping Tool

> Control Panel
{ ;JT Paint

‘ Garena &

ﬂ% Hp BE=mEE

»  AllPrograms
[TSearch prograrms and fes [OTShurdewm |~
Figure 3-12 Win7 setting (4)

Devices and Printers

Default Programs

Help and Support

2. Click on “Change adapter settings” nad then right click “Local Area
connection” and select “Properties”.

.

v [ 43 || Sewrch Controd Fanet

2] IO = + ot inene » bt Comsciors »

@
View your basic network information and set up connections oe
See full map -, =sEmas
kY ¥ @ L~ R
o AN Syntec 26 Interet - ot RY Wi Link 1000 BGN
on (This comuter) stans
Ao View youractve networks Dlces
i Syntec 2F % Bridge Connectior
Jb. Werk network Creste Snodeut
Deter
% _Rensme
% Properties
wired, diak-up, ot
= @ p and sharing options
d print network computess, or
HomeGrou »
ntemet Options =) Troubleshoot prosle:
| vndowsFount - information.

Figure 3-13 Win7 setting (5)

3. Double click “(TCP/IPv4)”.

4.  Jump Wire (without HUB)
Select “Use the following IP address” and fill in “IP Address” which’s
the fourth IP code has to be different from CNC setting and “Subnet
mask” which should be identical to CNC setting.

5. General network wire (with HUB)
Select “Obtain an IP address automatically”.
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ENGINEERING

r Al
| Ef3ES Properties S
Networking | Sharing \
. Internet Protocol Version 4 (TCP/IPv4) Properties M
Connect using: s
&¥ Atheros AR8131 PCI-E Gigabit Ethemet Controller (NDIS ¢ General
- You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

This connection uses the following items:
9% Client for Microsoft Networks
4=} itual PC Network Fiter Driver
Wl M Q05 Packet Scheduler

for the appropriate IP settings.

) Obtain an IP address automatically

@) Use the following IP address:

IP address: 10 .10 .1 .20

v g File and aner Shanng for Mlcrcsoﬂ Networks

Subnet mask: 255 .255 .255 . 0

] (ntemet Protocol Veuon 4 (TCP/IPVA)
V| -a. Link-Layer Topology Discovery Mapper 1/0 Driver
V| .a. Link-Layer Topology Discovery Responder

Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

Default gateway:

Obtain DNS server address automatically

@) Use the following DNS server addresses:
Preferred DNS server: | .

Alternate DNS server:

[ validate settings upon exit Achcieri=
tl
[ ok ) [coms ]

Figure 3-14 Win7 setting (6)

3.9.2 CNC setting

A. On the main screen of the control, press Set Parameter softkey
B. Press the Maker Parameter softkey and then enter the password
C. Press the “Next” softkey
D. Pressthe Network Setting softkey to bring up the network setting dialog box
E. 1P Address Setting:
= Select “Specify an IP Address” if the PC connects to controller
directly, i.e., using a jump network wire(without HUB).
= Select “Obtain an IP Address via DHCP” if using a network
connection via Dynamic Host Configuration Protocol, i.e., using a
general network wire (with HUB).

F. IP Address: If users select “Specify an IP Address”, it is necessary to enter
the IP address which only the fourth IP code is different from PC setting.

G. Subnet mask: If users select “Specify an IP Address”, it is necessary to enter
subnet mask which must identical to PC setting.

H. PC Name: enter the full computer name which must identical to PC setting.

I.  Dir Name: enter the name of sharing folder which must identical to PC
setting.

J. Press OK softkey and reboot the controller to activate the internet connection.
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oy g

IP Address Parameter IF Address Farameter

[P Address Setting ‘ ﬂ 1P Address Sstting ‘ Specify an [P Addrsss ﬂ

[P Address ’7 bm aI A d dess\na DHCT IP Address ’W Name Server Parameter

Subnet Mask ’7 Primary DNS ‘ Subnet Mask 255.255.255.0 Primary DNS ’7

Default Ga1eway’7 Frimary WINS ’7 Default Ga1eway’7 Primary WINS ’7
Metwork DiskRemote Host Path Network DiskRemote Host Path

PCName | DirName I FC Name AEC Dir Name CNC

User Name Password User Name Faggword

Net Status kode --l Net Status tode tel

Resource Shared Resource Shared
Shared Folder Path ‘ Shared Folder Path ‘

Figure 3-15 CNC setting

3.10 Software Update

In some circumstances system software update/install is required. The procedures of
updating/installing the system software are as:
1. Put Update data package into a pen disk or the network sharing folder
2. Insert a pen disk or other media into the USB port or connect the CNC
to a network
Press the Diagnostic softkey on the main function bar
Press the Admin softkey and enter the password
Press the System Admin softkey
Press the Install Software softkey to bring up a dialog box
Choose the install package and click OK softkey
Reboot the control to start install the software

NGk~ W

3.11 System Backup/Restore
In some circumstances system backup/restore is required. The procedures are as:
Insert USB storate to USB port or connect the CNC to a network
Press the Diagnostic softkey on the main function bar
Press the Admin softkey and enter the password
Press the System Admin softkey and enter the password
Choose the System Backup/Restore softkey to bring up a dialog box
Choose the location to proceed system backup/restore

3.12 Power Off the Machine

It is always recommended to push the “E-Stop” button before power off the
machine. The general procedures for power down the machine are as:
1. Make sure the machine is not in “Running” status
2. Push the “E-Stop” button
3. Push the “Power” button to power off the control
4.  Shut down the main power of the machine

ouhkwdpE
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4 CNC Programming Manual

This chapter of the manual introduces the basic NC programming of the Fadal 64
MP control. This control supports three different formats of programming language:
1. Format 1 : Fadal format 1 compatible
2. Format 2 : Fadal format 2 compatible
3. Format 3 : Fanuc compatible

4.1 Common G codes

. Formatl/2 | Format 3
Description Modal G Codes | G Codes

Rapid Traverse Mode Yes GO0 GO0
Linear Interpolation Mode Yes G01 G01
|IClockwise Circular Interpolation Motion Yes G02 G02
ICounter-Clockwise Circular Interpolation Motion Yes G03 G03
Non Modal Rapid Traverse No G05 -
Dwell No G04 G04
High Speed High Precision Interpolation Yes G5.1 G05
Acceleration (No Feed Ramps) Yes G08 -
Deceleration (Feed Ramps) Yes G09 -
In Position Check No G04 G09
|[Programmable Data Input No G10 G10
X-Y Plane Selection Yes G17 G17
Z-X Plane Selection Yes G18 G18
Y-Z Plane Selection Yes G19 G19
Imperial Mode Verification No G20/G70 -
Metric Mode Verification No G21/G71 -
Imperial Mode Define Yes - G70
Metric Mode Define Yes - G71
Return to Home Position No G28 G28
|Cancel Jog Away No G28.1 -
Return from Home Position No G29 G29
|Cutter Radius Compensation Cancelled Yes G40 G40
[Cutter Radius Compensation Left Yes G4l G4l
[Cutter Radius Compensation Right Yes G42 G42
[Positive Tool Length Compensation Yes G43 G43
Negative Tool Length Compensation Yes G44 G44
Tool Length Offset Single Expansion No G45 G45
Tool Length Offset Single Reduction No G46 G46
Tool Length Offset Double Expansion No G47 G47
Tool Length Offset Double Reduction No G48 G48
Tool Length Offset Cancel Yes G49 G49
|Cancel Mirror Image Yes G50.1 G50.1
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Enable Mirror Image Yes Gbh1.1 Gbh1.1
Axis Scaling Yes G51.3 G50
Axis Scaling Disable Yes - G51
|Coordinate System Shift Yes Gbh2 Gbh2
Machine Coordinates System No G53 G53
Apply Work Offset Yes G54~G59 | G54~G59
Modal Subroutine Call Yes G66 G66
|Cancel Modal Subroutine Yes G67 G67
[Coordinate System Rotation Yes G68 G68
[Coordinate System Rotation Cancel Yes G69 G69
Absolute Positioning Yes G90 G90
Incremental Positioning Yes G91 G91
Absolute Preset Yes G92 G92
Inverse Time Feedrate Yes G93 G93
Feedrate Yes G94 G94
Return to Initial Plane Yes G98 G98
Return to Rapid Plane Yes G99 G99

4.1.1 Rapid Traverse Mode

Command form:
GOOX_ Y Z ;

X, Y, Z: Specified point

Description:

All axes move to appointed point with no interpolation status, use

G90/G91 to decide absolute or increment value.

In format1/2, when the Z axis is to move in the positive direction, it
moves prior to X, Y, A, and B axis motion. When the Z axis is to move in the

negative direction, it moves after X, Y, A, and B axis motion.

Example:
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End point

20 . -
startpoint - —

y ( =

20

v

Program

LB
20 70 X

zero point |« « >

1. Absolute input: G90 GO0 X90.0 Y40.0 ;
2. Incremental input: G91 GO0 X70.0 Y20.0 ;

4.1.2 Linear Interpolation Mode

Command form:
GO1X Y Z F_;

X, Y, Z: Specified point
F: Feed rate, Unit: mm/rev (inch/rev) for G95
mm/min (inch/min) for G94 <default mode

Description:

GO1 executes linear interpolation, it can be used with G90/G91 to decide
absolute or incremental mode, use the feedrate provided by F word to move
to the specified position.

Note:

® The max. feedrate of GOl is defined by user parameter no.22-
maximum cutting feedrate or maker parameter (Pr621~Pr636)-each
axis maximum cutting feed rate

® Default value F: 1000mm/min(inch/min) for G94 mode and
1.mm/rev(inch/rev) for G95 mode

® Default mode G94/G95 can be changed by maker parameter Pr3836
(reboot controller to activate setting).

Example 1:
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End point

20
Start point

20

y G‘\\t
|/
Program 20 70 X

zero point

A
A
A
A

1. Absolute input: G90 G01 X90.0 Y40.0 ;
2. Incremental input: G91 GO1 X70.0 Y20.0 ;
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Example 2:
A
Y| 20 | 35 .
P1(0’38) P2 P3
P
' 35
Thickness 10mm
P4 |
| 10 -
P0(0,0) Ps(45,0) X
1. Absolute input:

N00O1 G90 GO0 X0.0 Y0.0 Z10.0 ; //positioning to above of Po

N002 G90 GO01 Z-10.0 F1000 ; //straight interpolation to bottom of
workpiece, speed 1000mm/min
NO03 Y38.0; //Po > P1

N004 X20.0 Y45.0 ; //P1~> P2

NOO5 X55.0 ; //[P2> Ps3

NO06 Y10.0 ; //P3> Ps4

NO07 X45.0 Y0.0 ; //P4-> Ps

NO08 XO0.0 ; //Ps=> Po

NO009 GO0 Z10.0 ; //positioning back to above of Po
N010 M30 ; //program end

2. Incremental input:
N001 G90 GO0 X0.0 Y0.0 Z10.0 ; //positioning to above of Po

N002 G91 G01 Z-20.0 F1000 ; //straight interpolation to bottom of
workpiece, speed 1000mm/min
N003 Y38.0; //Po—> Py

N004 X20.0Y7.0; //P1> P>

NO05 X35.0 ; /IP2> Ps3

NO06 Y-35.0 ; //[P3> P4

NO07 X-10.0 Y-10.0 ; //[P4-> Ps

NO08 X-45.0 ; //[Ps> Po

NO009 GO0 Z20.0 ; //positioning back to above of P
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N010 M30 ; //program end

4.1.3  Circular Interpolation Motion
Command form:
1. X-Y plane circular interpolation:

G02 RO _
G17 X_Y F_;
G03 - T\ 1_J_ -
2. Z-X plane circular interpolation:
G02 RO _
G18 X _ Z F_;
GO03 - T | 1_K_ B
3. Z-X plane circular interpolation

G02 RO
G19 Y Z F .
GO03 - "=l k[ -

X, Y, Z: Specified point

I, J, K: the vector value that starting point of arc to the center of a
circle(center of a circle - starting point)

RO: Radius of arc

F: Feed rate

G90/G91 decide absolute or increment

Note:
In format3, use R instead of RO.

Description:
G02, GO03 do circular interpolation according to appointed plane,
coordinate system, size of arc, and speed of interpolation. The rotate direction

is decided by GO2(CW), GO3(CCW). Description of the command format as

below:
Setting Data Command Definition
G17 X-Y plane setting
1 Plane selection G18 X-Z plane setting
G19 Y-Z plane setting
G02 Clockwise direction (CW)
2 Direction GO03 Counterclockwise direction
(CCW)
G90 Two axes of X, End coordinate of arc
3 End Y, Z
position GI91 Two axes of X, Vector value from start
Y, Z point to end point
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Distance from start| Two axes of I, | Vector value from start of
4 point to center of J, K arc to center of circle
circle
Radius of arc R Radius of arc
5 Speed of feed F Feedrate along the arc
(feedrate)
4, GO02, GO3 direction
4\ | |
Y GO03 X GO03 Y GO03
G02 G02 G02
X Z X
G17 G18 G19
5. I, J, K definition:
A A End position SE?St position
Y Z Z J
K
End position
Center Center
L
Start position Start position End‘position
X X Y
a. arc of X-Y plane b. arc of Z-X plane c. arc of Y-Z plane

-95-



Fadal Engineering, LLC

Fad al 3160 - #C Enterprise St. 714-993-3713

ENGINEERING Brea CA92821 www.Fadal.com

6. Use Radius Designation:
€ When 0=180 degree, R is positive.

G02
X_ Y_ R250;
GO03 - -

€ When 180 degree < 0 < 360 degree, R is negative.
{ G02

X_ Y_ R-250;
603} - -

€ When 0=360 degree, only use I, J, K.

-~ Center #2

#1

Center

Arc a =180,

(R positive) (R negative)

Example 1:
Y a
4000
4000 G
i
2000
2000 231
o R=3162_ -~ i-looo
o
) -3000
/” .
< X
~ 1500 5500

G90 GO0 X5500 Y4000;//positioning to start point of arc
G17 G90 G03 X1500 Y4000 1-3000 J-1000 F200;

/labsolute command
(G17 G91 G03 X-4000 Y2000 1-3000 J-1000 F200;

/lincrement command)
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Example 2: (interpolate a full circle)

Y
A

Starting point

® p X
End point 1000 2000

G90 G00 X0 YO0;
G02 11000 F100; //interpolate a full circle

4.1.4  Non Modal Rapid Traverse

Command form:
GO5X_ Y_Z ;
X, Y, Z: Specified point
Description:
It exhibits the same motion as GO0, however, this code will only affect

the line in which it exists.

Note:
In format3, GO5 has a different function.

Example:
X250. G01 F2000.
GO05 Z710.
X300. Y100. //The GO1 is still in effect from above
4.1.5 Dwell

4151 Format 1/2 — G04
Command form:

G04 P_;

P: specific time (ms, decimal point not permitted)

Note:
The use of GO4 with P66000 forces an endless dwell or a program stop,
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placing the machine in the waiting state. When in the “Waiting” state the
spindle and coolant will remain on, as opposed to MO0 and MO1 which turn
them off. To continue program execution press the “Cycle Start” button.

Description:

By specifying a dwell, the execution of the next block is delayed by the
specified time. In addition, a dwell can be specified to make an exact check
in the cutting mode.

Example:
G04 X2500;//delay 2.5 sec
G04 X2.5;//delay 2.5 sec
G04 P2500;//delay 2.5 sec
G04 P2.5;//delay 2 ms

4.15.2 Format 3 — G04

4.1.6

Command form:
X
G04 { - } ;
P_

X: specific time (s, decimal point permitted 0.001 ~ 9999.999s)
P: specific time (ms, decimal point not permitted)

Description:

By specifying a dwell, the execution of the next block is delayed by the
specified time. In addition, a dwell can be specified to make an exact check
in the cutting mode.

Example:
G04 X2500;//delay 2.5 sec
G04 X2.5;//delay 2.5 sec
G04 P2500;//delay 2.5 sec
G04 P2.5;//delay 2 ms

High Speed High Precision Interpolation
Command form:
10000

1

GO5 P ; /IStart HSHP interpolation

g b~ WODN

GO1X_Y_Z F_;
GO2X_Y_Z R_;
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GOOX_Y_Z ;
GO05 PO; // Cancel HSHP interpolation

P: Multiple motion parameters
X, Y, Z: Specific coordinate point
F: Max feedrate (mm/min)

Note: Apply only in Format3

Note:
In Format 1/2, use G05.1 instead of G05 for HPCC function.

Description:

GO5 provides one default parameter, P10000, and five other parameters,
P1~P5, for users. Interpolation commands execute the mode of smoothing
curve by processing program. G90/G91 decides absolute or increment mode.
Feedrate is decided by F code for high speed & high precision interpolation.

Condition:

B On high speed & high precision interpolation (GO5 P__) mode, M
code and MPG simulation of negative direction are invalid.

B On high speed & high precision interpolation (GO5 P__) mode, if
cutter compensation(G40/G41/G42) and tool length compensation
(G43/G44/G49) are used, the program can cancel GO5 mode until
G40/G41/G42 or G43/G44/G49 ending. It is not recommended to
do that unless necessary.

Example:
Y A
G05 smoothing path
End point
Ve
Start point
-
GO0 X3. Y4. Z0.

GO05 P10000 //Start high speed & high precision interpolation
G01 X3.8 Y6.1 F5000.
X4.6 YT.
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X5.4Y6.1

X6.1 Y4,

X6.9 Y19

X7.7Y1.

X8.5Y1.9

X9.3Y4.

X10. Y6.1

GO05 PO // Cancel high speed & high precision interpolation
M30

4.1.7  Acceleration (No Feed Ramps)

Command form:
G8

Description:
In G8 mode, tool does not decelerate on the end of path, and continue to
execute next path after to specified point.

4.1.8  Deceleration (Feed Ramps)
Command form:
G9

Description:

In G* mode, tool decelerates at the end of corner. When tool arrived at
the terminal, a feedback signal is sent to ensure the position is in the setting
range. The next path is executed after the feedback control.

4.1.9 In Position Check

Command form:
G04

Description:

In some circumstances, high precision rectangular is need, G09 or G04
can be used to perform in position check. The tool will be slow down when
approaching to the corner. G04 exact stop only effected in one block which
has G04.

Example:
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Position check

Next block

2

| path with G09/GO4
|

path without G09/G04

Tool

Previous block

X

4.1.10 Programmable Data Input
Command form:
L10

G10 P R ;

L13

L10: for tool length(H) geometric compensation value
L11: for tool length(H) wear compensation value

L12: for tool diameter(D) geometric compensation value
L13: for tool diameter(D) wear compensation value

P: tool NO.
R: compensation value(data of tool length or tool diameter)

Description:
G10 command: it can directly use program command to enter tool

compensation value.
In absolute mode (G90), value of G10 is the new compensation value;
in increment mode (G91), value of G10 is the sum of the value of the moment

with the new compensation value.

4.1.11 Plane Selection
Command form:
G17; X-Y plane selection
G18; Z-X plane selection
G19; Y-Z plane selection

Description:
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When circular interpolation is in used, tool radius compensation or polar
coordinate command, need to use G17, G18, or G19 to define the cutting
plane or working plane (default is G17).

Example:
} } }
Y GO03 X G03 Y GO03
X Z X
G17 G18 G19
A
Z
X-Z plane
X Y-Z plane
J\N X-Y plane
NN

4.1.12 Flat Cam (Cam Wrapping) Programming
Command form:
G17 Q _ (P1);

Q: counts constant = A axis ratio / (5 * pi * (cam diameter in inches)) 5
Note: The axis ratio should be 90.
P: Use G17 Q word P1 on the same line in the program for YB wrapping.
All information for Y to A wrapping applies to X to B wrapping.

Description:

Flat cam programming is used when an XY program needs to be "wrapped"
around the circumference of the part. This function is designed to convert Y axis
motion into A axis motion. XA conversion is used when the A axis is the rotary
table, YB conversion is used when the B axis is the rotary table.
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The conversion from Y to A axis moves is defined in the program by using
a G17 and Q word in the same line. The Q word represents a number used by the
control for converting the Y or X axis moves to A or B axis moves.
Directly after the unwrapping move, cancel the flat cam programming
function by coding a G17 on a line by itself.
Example:
N2 M6 T1
N3 (TOOL #1, 1/2 2 FL E.M. USE .5 IN THE TOOL TABLE
N4 GO G90 S2000 M3 X0 Y0 A0
N4.5 G51 .1 YO It is important to mirror the Y axis
N5 H1DIM8 Z.1
N6 G17 Q1.4324 /[This line starts Flat cam conversion (see Q word)
N7 X1.125 Y-2.125
N8 G1 Z-.27 F25.
N9 G1 G42 X2.125 //To maintain a climb cut on a mirrored path, use G42
N10 Y-.25
N11 X1.875 Y0 I-.25 G3
N12 X.25
N13 X0 Y-.25 J-.25 G3
N14 Y-4.5
N15 X.322 Y-5.2437 11.02 G3
N16 X.625 Y-5.9437 1-.657 J-.7 G2
N17 Y-6.5
N18 X2.1251.75 G3
N19 Y-3.375
N20 X1.125 G40
N21Z.1 GO
N22 YO0 //Return to original Y position (unwrapping move)
N22.5 G50.1 //Turn off mirror FULL RM.)
N23 G17 /[This line cancels the Flat cam conversion
N24 M5 M9
N25 G90 GO HO 20

4.1.13 Imperial/Metric Mode Verification
Command form:

G20/G70 : Imperial mode verification
G21/G71 : Metric mode verification

Note : Apply only in Format1/2
Description:
When G20/G70 is encountered, if the system is not in imperial mode

alarm will occur and then control will stop at that block.
When G21/G71 is encountered, if the system is not in metric mode alarm
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will occur and then control will stop at that block.

4.1.14 Imperial/Metric Mode Define

Command form:
G70 : Imperial mode define
G71 : Metric mode define

Note : Apply only in Format3

Description:
When G70 is encounter, the system will be defined as imperial mode.

When G71 is encounter, the system will be defined as metric mode.

4.1.15 Return to Home Position
Command form:

G28X_Y_Z_ ;

X, Y, Z: mid-point position (absolute value in G90 mode, increment
value in G91 mode)

Description:
It will move to the specified safety mid-point first and then return to

origin point or reference point.

Note:
This command usually use in auto tool exchange. For safety, before

doing G28, it is recommended to cancel tool compensation

Example 1:
G90 G28 X50.0 Y30.0; //A->B->C, mid-point(50,30)

Y

A C  Reference point

mid-point(50,30)
» X

Start point

Example 2:
G28 X0; /lonly X axis return to reference point
G28 YO; /lonly Y axis return to reference point
G28 Z0; /lonly Z axis return to reference point
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4.1.16 Cancel Jog Away

Command form:
G28.1

Description:

It will cancel the jog away amount.

Examile:

X300.0 X300.100 X0.100
Y300.0 Y300.100 Y0.100
X300.000 X0.000
G25.1 X0 Y300.100 Y0.100

4.1.17 Return from Home Position

Command form:

G2OX_Y_Z7Z ;

X, Y, Z: specified coordinate ;
(absolute value in G90 mode, increment value in G91 mode)

Description:

G29 will move machine to specified point through mid-point to which
set in G28. G29 cannot be used alone, because G29 does not specify mid-
point, G29 use the mid-point from G28, therefore, G29 must be called after

G28.

In G90 mode, the specified point is the absolute coordinate; In G91
mode, the specified point is the incremental distance from mid-point.

Example:

C
Reference point

oR— X

Specified point(40,0)

7. Absolute command:

N001 G90 G28 X20.0 Y30.0;

//A->B->C, mid-point(20,40), in absolute command mode
N002 M06;//change the tool

N003 G29 X40.0 Y0.0;
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4.1.18

Il C=>B—->D, the specified point is absolute coordinate

8. Increment command:

N001 G91 G28 X20.0 Y40.0;

I/A->B—->C, mid-point(20,40), in increment command mode

N002 M06;//change the tool

N003 G29 X40.0 Y-40.0;

//IC>B->D, the specified position is the increment value from mid-
point to specified point

Cutter Radius Compensation

Command form:

G41
X_ Y _ Z;
e

G40 ;

GA41: cutter compensation left.

G42: cutter compensation right.

G40: cutter compensation cancel.

X, Y: the end coordinate of each axis.

D: code for specifying as the cutter compensation value.

Description:

Generally, there will be overcut if the tool path is moved along with the

programmed path. Therefore, a cutter radius compensation is required to shift
the tool path according to the tool radius.

Example:
9. Cutter compensation:
______ <
o ©
|
l — =} 1« Compensation
1 + value
|
: /—Program path l
|
|
/
e
/ﬁ/ \
/, —Tool path
4
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10. Direction decision of cutter compensation:
Compensation Positive Negative
G 41/ value
Compensation | Compensation
\, G42 Gal left right
G40 _ _
Compensation | Compensation
G42 .
right left

5

|

|
ccw |
!

N\
o

_ b. G41-inline cut (CCW)
a. G41-outline cut (CW)

i e

C. G42-outline cut (CCW)
d. G42-inline cut (CW)
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11. cutter compensation of corner interpolartion:
B When the corner: 90o=a < 1800

12. straight line - straight line

N \J Programmed path
N
————— =O Tool center path
13. straight line - arc

\/ a\l
Q
b N f A r :Programmed path

Tool center path
e —
S L é)c

14. arc - straight line

Y /aw

Programmed path

\.
Cé .
L — — — == Tool center path

15. arc - arc
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B  When corner a < 900

16. straight line = strainght line
P
7
7
L r a
%Ag\
S CK(, i Programmed path
L\ =r
—H—D— —————— =© Tool center path
L
17. straight line - arc
Tool center path
7 Programmed path
L r a
X
s~ -
L\ '
—|
L }BC
18. arc - straight line
o~
c ). P
I r /./
“\a
Lx/& -/‘/ \/
s Cv\é d Programmed path
L\ =r
—H—D— —————— =O Tool center path
L
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19. arc = arc

Tool center path Programmed path

\ |
L N "
X
s - :
L\
—
L

Notes:
When process a fillister, if the width less than twice of tool, the control
will send an alarm to avoid overcutting.

Over cutting

Cutter radius compensation function is not supported in MDI mode.

G41/G42 and G40 cannot be used with G02/G03 at the same block,
only can be used with GO0/GO1 at the same block.

When process a step shape workpiece, if the step higher than workpiece
radius, the control will send an alarm to avoid overcutting.

G41

Over cutting
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Program zero /

point

Example:

v

SN)

55

N001 T1 S1000 MO03 ; //tool NO.1(diameter 10mm), spindle 1000rpm
(Cw)

N002 GO0 X0.0 Y0.0 Z10.0 ; //positioning above programmed zero
point

NO003 MO8 ; //open cutting liquid

N004 G90 GO1 Z-10.0 F600 ; /Mlinear interpolation to bottom of
workpiece, feedrate 600mm/min

NO05 G42 Y24.0 D01 ; /lcutter compensation left, program zero
point>A

N006 G03 X9.0 Y30.0 R10.0 ; //A->»B circular interpolation (CCW)

N007 G02 X30.0 Y9.0 R15.0 ; //B->C circular interpolation (CW)

N008 G03 X30.0 Y-9.0 R10.0 ; //C->D circular interpolation (CCW)
N009 G02 X9.0 Y-30.0 R15.0 ; //D->E circular interpolation (CW)

N010 G03 X-9.0 Y-30.0 R10.0 ; //E->F circular interpolation (CCW)
N011 G02 X-30.0 Y-9.0 R15.0 ; //F=>G circular interpolation (CW)
N012 G03 X-30.0 Y9.0 R10.0 ; //G->H circular interpolation (CCW)
N013 G02 X-9.0 Y30.0 R15.0 ; //H->M circular interpolation (CW)
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N014 G03 X0.0 Y24.0 R10.0 ; //IM->A circular interpolation (CCW)
N015 GO0 Z10.0 ; //Z axis rise, return to start point

N016 G40 X0.0 YO0.0 ; //cutter interpolation cancel, return to start
point

NO017 MQ9 ; //cutting liquid OFF

N018 MO5 ; //spindle stop

N019 M30 ; //program end

4.1.19 Tool Length Compensation

Command form:
G43
Z H ;
G44 - -
G49 ;

G43: compensation along positive direction ;
G44: compensation along negative direction ;
G49: compensation cancel ;

Z: Z axis end coordinates ;

H: tool number ;

Description:
Tool length compensation (G43/G44) is used to compensate the Z axis
position to confirm the program zero position is on the surface of the part.

Note:
In Format 1, H_=G43 H_and HO = G49.

+ -
Compensation Positive Negative
value
Positive Negative
Z G43 direction direction
G43 .. .
G49 :\/: Negative Positive
| | G44 R L
G44 2 direction direction
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Example:
|
. 10, 40 40 .20
R=40
E D \ 120
C [
F
80
A B A4
™, 5 _
Program zero point %
Tool NO.1 diameter
20mm
10

_" I I 3
% | | 10
[ | v

T1 S1000 MO3 ; //use tool NO.1l(diameter 20mm), spindle
1000rpm(CW)
G42 D01 ; /ltool radius compensation right(D01=10)

G00 X10.0 Y5.0 Z15.0 ; //positioning above A point
G43 HO1 ; //tool length compensation positive(H01=-10)
GO01 Z-10.0 ; /Ninear interpolation to bottom of A point
X110.0 ; //A->B

Y85.0 ; /IB>C
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X90.0 Y105.0 ; //[C->D

X50.0 ; /ID>E

G02 X10.0 Y65.0 R40.0 ; //[E>F

GO01Y5.0; /IIF>A

GO0 Z15.0 ; //positioning return above A point
G40 G49 ; //lcompensation cancel

MO5 ; //spindle stop

M30 ; //program end

4.1.20 Tool Length Offset Single Expansion/Reduction

Command form:
G45X_Y__Z H_; (Single Expansion)
G46 X_Y__Z_  H_; (Single Reduction)

X, Y, Z: end point position (absolute value in G90 mode, increment
value in G91 mode)
H_: offset value of tool#

Description:

This code is used for extending the programmed axis move by a value
stored in the tool offset table. The value is determined by an H word. Program
the H word in the same block with the G45/G46 code and an axis move. Only
the block containing the G45/G46 code is extended.

Note:
The G45-G48 codes may only be used in X only, Y only, or quarter arc
moves. No angular movements of full circles are allowed.

Example:
G91 GO
G45 X100. H1

The above example extends the 100. axis move by the tool length value
of offset #1. Tool length offset is not applied to the Z axis.

4.1.21 Tool Length Offset Double Expansion/Reduction

Command form:
G471 X_Y_Z_ H_; (Double Expansion)

G48 X_Y_Z H_; (Double Reduction)

X, Y, Z: end point position (absolute value in G90 mode, increment
value in G91 mode)
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H_: offset value of tool#
Description:

This code is extending/reducing the program axis move by a value stored
in the tool table. It is similar in function to a G45/G46, but the value
determined by the H word is double.

4.1.22 Mirror Image Enable/Cancel
Command form:
G511X_ Y _ Z
G50.1;//programmable mirror image cancel

X, Y, Z: mirror point (axis) coordinate value.

Description:

In symmetry shape cutting circumstances, mirror image modes help the
user to simplify the NC programming. G51.1 activates the mirror image mode.
G50.1 deactivates the mirror image mode. The axes to be mirrored are
identified in the same block with the G51.1 code.

Note:
This function is identified in program coordinates, once encounter reset
or work offset changes, the center of mirror image is changed.

Absolute value(specified position ﬁso Mechanical position

by program) pd

Use increment to move after

canceling mirror image
AN Mirror image

cancel

Specify the axis of symmery

Axis of symmery
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Example 1:

Y 4

(10,105) | C (120,105)

(40,95) | D (80,95 /////? Origin tool path
- |

|

Y=55 e R e Bitaat e et TP P PE e e -
symmery axis _ (120,35)

(120,5)

»

X

symmery axis
N001 T1 S1000 MO03 ; //use tool NO. 1, 1000rpm(CW)
N002 M98 H100 ; //execute sub-program

NO003 G51.1 X60.0 ; /lexecute programmable mirror image that
symmery axis X=60

N004 M98 H100 ; // execute sub-program

NO0O5 G50.1 ; //programmable mirror image cancel

N006 G51.1 Y55.0 ; /lexecute programmable mirror image that
symmery axis Y=55

NO007 M98 H100 ; // execute sub-program

N008 G50.1 ; // programmable mirror image cancel

NO009 MO5 ; //spindle stops

NO010 M30 ; //program ends

N100 ; //sub-program list

G00 X60.0 Y55.0 ; //positioning to specified point
GO01 Y75.0 ; //linear interpolation to O point
X80.0 ; /IO>A

X120.0 ; /IA>B

Y105.0 ; //IB=>C
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X80.0 Y95.0 ; //IC>D
Y75.0 ; /ID>A
M99 ; //sub-program ends
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Example 2: processing example

Y

A

X=0 tool strating point after

mirror image

%
=

Thickness
10mm

Program
zero point

X—Original interpolation path

And X=0, Y=0 tool starting |

point after mirror image

Original tool starting
point and
'Y=0 tool starting

point after mirror

image

&

NO0O1 T1 S1000 MO03 ; //tool No.1(diameter 10mm), 1000rpm(CW)
N002 G41 D01 ; //set cutter compensation left of tool No.1(D01 = 5)
NO003 M98 H100 ; //execute sub-program

N004 G51.1 X0.0 ; //execute programmable mirror image at symmery
axis X=0

NO0O05 M98 H100 ; //execute sub-program

N006 G50.1 ; //programmable mirror image cancel

NO007 G51.1 X0.0 Y0.0 ; // execute programmable mirror image at
symmery point X=0, Y=0

N008 M98 H100 ; // execute sub-program

NO009 G50.1 ; // programmable mirror image cancel

N010 G51.1Y0.0; // execute programmable mirror image at symmery
axis Y=0

NO11 M98 H100 ; // execute sub-program

N012 G50.1 ; // programmable mirror image cancel

NO013 G40 ; //cutter compensation cancel

NO014 MO5 ; //spindle stops

NO15 M30 ; //program ends

Sub-program
N100 ; sub-program list

G00 X58.0 Y0.0 Z10.0 ; //positioning to the above of starting position
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GO01 Z-10.0 ; /Ninear interpolation to bottom of workpiece

GO03 X49.36 Y7.9744 R8.0 ; /[circular interpolation(CCW), radius
8mm

GO03 X40.5415 Y29.2641 R50.0 ; // circular interpolation(CCW),
radius 50mm

G03 X29.2641 Y40.5415 R8.0; // circular interpolation(CCW), radius
8mm

GO03 X7.9744 Y49.36 R50.0 ; // circular interpolation(CCW), radius
50mm

G03 X0.0 Y58.0 R8.0 ; // circular interpolation(CCW), radius 50mm

GO0 Z10.0 ; //positioning to above of end point
M99 ; //sub-program end, continue to execute main program

4.1.23 Axis Scaling Enable/Disable

4.1.23.1 Format 1/2 G51.3
Command form:
G51.3R1_R2_R3 R4 ;

R1: scale all axes

R2: scale only the X axis
R3: scale only the Y axis
R4: scale only the Z axis

Description:

This code allows the programmer to scale all or individual axis
dimensions. The number with R1~R4 represents a percentage to scale. The
percentage is represented in the decimal form. For example 2.0 would double
the size, .5 would half the size.

Note:

Circular moves will be scaled according to the axis being scaled. If the
X axis is scaled, the | for the circle center description will be scaled in the
same proportion. The same would apply for the Y and Z axis. When the
circles are to be scaled, it is suggested that all axes of the plane selection be
scaled proportionally. For example, in G18 the X and Z axes should be scaled
at the same percentage.

Example:
N001 O1;
** Cut part **
N002 M6T1; //tool #1
N003 GO G90 S2500 M3 E1 XO0YO;
N004 H1 D1 Z.1;
NO0O5 G51.3 R1+2.; //scale all axes by 2 times
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** Cut part **
NO006 G51.3 R1+1.; //Cancel scaling of all axes
N007 GO G90 HO Z0;

4.1.23.2 Format 3 G50/G51
Command form:

| J K
G50 X _ Y_ z_{ T

G51 : cancel scaling

X, Y, Z: center coordinate value of scaling ;

I, J, K: scaling factor for X axis Y axis and Z axis respectively ;
P: scaling factor for X axis Y axis and Z axis are the same

magnification ;

Description:
This code allows the programmer to scale all or individual axis

dimensions. The number with I, J, K represents a percentage to scale. The
percentage is represented in the decimal form. For example 2.0 would double
the size, .5 would half the size.

Example:
A
Y
(100, 150) (150, 1500 @ _ _
- ) .
A N00s 7 Promam gl tefore i
/ | 7
/ \\__/
/ [ \\ .~ N006
Nood 7
\//s Actual path-after scaling
/ \
(50, 70)( (125, 90) \ (200, 70)
center of scaling I
NOO3 " I NOO7
e
NOOD // , NOO8 (200, 50)
7/
// NO09
//
X

N001 GO0 X50.0 Y50.0 ; //positioning
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4.1.24

N002 G51 X125.0 Y90.0 P0.5 ; //define center of scaling X125,Y90
scaling factor 0.5, enable scaling in steps NOO3~N009
N003 GO1 Y70.0 F1000 ; /Nlinear interpolation, feedrate 1000mm/min

NO04 X100.0 Y150.0 ;

NO0O05 G03 X150.0 125.0 ; //circular interpolation, radius 25mm ;
N006 GO01 X200.0 Y70.0 ; // linear interpolation

NO07 Y50.0 ;

NO08 X50.0 ;

N009 GO0 X0.0 YO0.0 ; //return

N010 G50 ; //scaling cancel

NO011 M30 ; //program end

Coordinate System Shift

Command form:

G52 X_Y_Z_;
G52 X0.0 Y0.0 Z0.0: cancel the coordinate system

X, Y, Z: coordinate values

Description:

This code is used to define a local coordinate offset upon the work offset

(G54~G59). This code is used when an absolute subroutine or subprogram
needs to be used at different locations. Whereas an incremental subroutine or
subprogram can be repeated from any location.

Coordinate system:

-121-



Fadal Engineering, LLC
Fadal 3160 - #C Enterprise St. 714-993-3713

ENGINEERING Brea CA92821 www.Fadal.com
A /—{Local coordinate system
Y G52
y @ y
& & S O
G54 G55
RK/ ———————n Pl
;- ~ T Work coordinate| _--
// T @ ) Prog(;_am
/ 7 coordinate
/ P G56 & &
/ - - - »
/ - - T T T
Program zero X
point
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Example:
A
Y
i) thickness10mm
100 31 hole@_
Fy
20 —— | » (100, 65)
X 1% hole i ond holei
20 b (ON- 1) (110 115\
10 IV, 19) (11U 19
A 4 y ~
[—>|
0 | | X

20 20 10

NO0O1 T1 S1000 MO3 ; //tool #1(diameter 10mm), spindle 1000rpm
N002 G54 X0.0 Y0.0 Z0.0 ; //define work offset (G54 or E1)

N003 GO0 X90.0 Y15.0 Z10.0 ; //positioning to above of specified
position
N004 G43 HO1 ; //tool length compensation (tool #1)

N0O05 G99 G81 Z-15.0 R2.0 F1000 ; //execute drilling cycle, stop at
R point when return, feedrate 2000mm/min, drill 1% hole
N006 X110.0 ; //drill 2" hole

NO007 X100.0 Y65.0 ; //drill 3" hole
N008 G80 ; //cancel cycle
NO009 MO5 ; //spindle stops

N010 G28 X0.0 YO0.0 Z10.0 ; /lreference point return,
X0.0,Y0.0,210.0 to be center point
NO11 T2 M06 S1000 MO3 ; //tool change (tool #2 diameter 10mm)

N012 G52 X30.0 Y30.0 Z0.0 ; //define local coordinate zero point to
the work offset (G54) of X40.0, Y40.0, Z0.0
NO013 GO0 X0.0 Y0.0 Z10.0 ; //position to local coordinate

N014 G01 Z-12.0 ; //linear interpolation to bottom of the hole
NO015 G17 G41 D02 ; //cutter compensation left (tool No.2)
N016 G91 X20.0 ; //incremental mode

NO017 Y10.0 ;

NO018 X-10.0 ;

NO19 Y10.0 ;
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N020 X-20.0 ;

N021 Y-10.0 ;

N022 X-10.0 ;

N023 Y-20.0 ;

N024 X10.0 ;

NO025 Y-10.0 ;

N026 X20.0 ;

NO027 Y10.0 ;

N028 X10.0 ;

N029 Y10.0 ;

NO030 G90 G00 Z10.0 ; //absolute mode

N031 G52 X0.0 Y0.0 Z0.0 ; //cancel local coordinate
N032 G40 MO05 ; //cancel compensation, spindle stops
N033 M30 ; //program ends

4.1.25 Machine Coordinate System
Command form:
G53 X_Y_Z_;

X: move to specified machine coordinate of X position.
Y: move to specified machine coordinate of Y position.
Z: move to specified machine coordinate of Z position.

Description:
This code causes the control to use the machine coordinate system, this
coordinate system is fixed according to the machine zero.

Notes:

20. G53 only effective in the block in which it exists;

21. G53 only effects in absolute mode (G90), not effects in
incremental mode (G91);

22. Before using G53, one must cancel related cutter radius
compensation ,tool length compensation or position
compensation ;

Example:
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— 50 30
N002 )
— 40 20 — Local coordinate system
G52
— 30 10

Work offset coordinate system
G54

| | | | | Machine coordinate system

100 200 300 400 500  GS3
I

NO0O1
N002
NOO03

' ' L Basic coordinate system
G92

100 200 300 400 500 600 700

G92 X-200.0 Y-100.0 ; //specify to basic coordinate system
G54 G90 X100.0 Y200.0 ; //define G54 work offset
G53 X300.0 Y100.0 ; /Imove to specified machine

coordinate point

N004

X300.0 YO ;

/las G53 only effective in one block, this block will continue using
G54 coordinate system

NOO5
NOO6

G52 X300.0 Y200.0 ; //set local coordinate
X0.0 Y0.0 ;

Apply Work Offset

Command form:

G54
G55
G56
G57
G58
G59
G59.1
G59.2

G59.9

G54: 1% work offset
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G59; 6™ work offset
G59.1: 7" work offset

G59.9: 15" work offset
X, Y, Z: move to specified position on defined work offset ;

Description:

In general when operating numerical machine, if there are many work
offset required, one can use work offset system G54 to G59 six G codes
G59.1~G59.9 to present 15 different coordinate systems.

Note:
In Format 1/2, E_ = G54 P_, e.g. E1 represents G54 or G54 P1.
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Example:
A
G54 G55 G56
Y A 4 A
P o y y
& & & & & &
ﬁ /:/ //:/ ”
/ P -
/ 4 G57 7 4 G/Sﬁ/ A GS9
/ =
/ e |- & &
/|2 e® X 'K
.;7 ____._:—r >
T =TT Program
= - .
= - »coordinate
‘7 Program zero point X
system

4.1.27

Modal Subroutine Call/Cancel

Command form:
G66 P_ L_ ; modal subroutine call

G67

: modal subroutine cancel

P: number of the subroutine to call ;

L: repetition count ;

Description:
After G66 is called, P_ is called to execute and L___indicates repeating
times. If there is a moving block, G66 block will be executed after moving

block ends, until G67 to cancel it.

Example:

4.1.28

GI1

G66 P10 L2 X10.0 Y10.0 //repeat twice calling sub-program 00010
and set X=10.0 and Y=10.0 into sub-program.
X20.0 //Move to position X=20.0. After moving, call G66 P10 L2

X10.0 Y10.0.

Y20.0 //Move to position Y=20.0. After moving, call G66 P10 L2

X10.0 Y10.0.

G67 //Cancel macro call mode.

Coordinate System Rotation/Cancel
Command form:
(G17) G68 X_ Y_ R_; /I start coordinate rotation
(G18)G68Z X R ;
(G19)G68Y_Z R_;
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G69; // Disable coordinate rotation

X_,Y_, Z : absolute coordinate of center of rotation

R_: angle of rotation

Note:

In Format 1/2, RO_ represents R_, e.g. R0+30. represents R30.

Description:

When coordinate rotation enable, all movement command will rotate
according to the specified rotation center. Rotation center will only be
effective in absolute command, if all command is incremental, the actual

rotation center is the starting point of path.

Example 1:
G54 X0 Y0 F3000.;
G16;
G90 GO0 X50. Y9.207 R8.;
M98 H100;
G68 X0 YO R90;
M98 H100;
G68 X0 Y0 R180.;
M98 H100;
G68 X0 Y0 R270.;
M98 H100;
G69;
G15;
MO02;
N100
G90 GO1 X50. Y9.207 R8.;
G03 X50. Y80.793. R50.;
G03 X50. Y99.207 R8.;
M99;
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/I positioning to starting point
/I first process

/I coordinate rotates 900

// second process

/I coordinate rotates 1800

/[ third process

/I coordinate rotates 2700

/I fourth process

/Il coordinate rotation cancel
/ polar coordinate cancel

/[ main program end

/[ orbit sub-program start

/[ orbit sub-program return
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Example 2:

G54 X0 YO0 F3000.;

G16;

G90 GO0 X50. Y9.207 R8.;
M98 H100;

G68 X0 YO R45.;

M98 H100;

G68 X0 YO R90.;

M98 H100;

G68 X0 YO R135;;

M98 H100;

G68 X0 Y0 R180.;

M98 H100;

G68 X0 Y0 R225.;

M98 H100;

G68 X0 Y0 R270.;

M98 H100;

G68 X0 Y0 R315,;

M98 H100;

G69;

G15;

G00 X-80. YO.

M98 H200;

G51.1 Y-40.;

M98 H200;

Gb50;

G90 G81 Z-20. R2. F1000. KO;
G134 X0 YO0 175. J30. K6;
G137.1 X60. Y-60. 120. J-20. P3 K3;
G80;
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// start polar coordinate

/I positioning to starting point

/I first process

/I coordinate rotates 450
// second process

/I coordinate rotates 900
/I thied process

/Il coordinate rotates 1350
/[ fourth process

/Il coordinate rotates 1800
/I fifth process

/I coordinate rotates 2250
/I sixth process

/I coordinate rotates 2700
Il seventh process

/I coordinate rotates 3150
/I eighth process

/I coordinate rotates cancel
Il polar coordinate cancel

// process first “flower”

I/l symmetry axis Y-40.

// process second “flower”
Il mirror image cancel

/[ start G81 drilling cycle
/I circumference hole cycle
I chess type hole cycle

/[ drilling cycle cancel
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MO02;

N100

G90 G01 X50. Y9.207;
G03 X50. Y35.793 R50.;
G03 X50. Y54.207 R8.;
M99;

N200

G90 GO0 X-70. Y10
G91 G03 X-20. R10.;
G03 Y-20. R10.;

G03 X20. R10.;

G03 Y20. R10;;

M99;

G90: absolute command.
G91: incremental command.
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I/ sub-program return(flower)

4.1.29 Absolute/Incremental Positioning
Command form:
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A
Y L
Specified point
- - ’.
20 Lo e
Initial point -
¥ L
20
[ >
Program
zero point | 20 70 X

Absolute: G90 GO0 X90.0 Y40.0 ;
Incremental: G91 GO0 X70.0 Y20.0 ;

4.1.30 Absolute Preset

Command form:
G22X Y Z ;

X, Y, Z: establish the current position of the machine to this value

Description:

The G92 is used to establish a temporary Program Coordinate System
(PCS). The axis words coded in the same line with the G92 establish the
current axis position to those axis words.

Z,
Yﬂ
Z
A
New setting coordinate system
X,
Tool starting point
Y 20
Program coordinate system
20 » X

Program zero point

G92 X20.0 Y15.0 Z20.0 ;
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4.1.31 Inverse Time Feedrate
Command form:
G93

Description:

A control mode in which the federate is specified as one divided by the
time to complete the move. This value is usually computed by dividing the
desired federate by the length of the actual tool path.

4.1.32 Feedrate Unit Setting

Command form:
GY94F_;
G5 F

Description:
This command set the unit of feedrate of F_ function (tool move

distance per unit time or move distance per revolution) ; G94 is feed value

per minute, unit: mm/min, inch/min, G95 is feed value per revolution, unit:
mm/rev, inch/rev.

workpiece

G94. feed per minute(mm/min or inch/min;

L

G95. feed per revolution(mm/rev or inch/rev)

Note:
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G95 is rarely used in milling machine, more commonly be used in
Lathe machine.

4.1.33 Return to Initial/Rapid Plane
Command form:
G98; //return to initial plane
G99; /Ireturn to rapid plane

Description:

This is a control mode in which, after performing a fixed cycle, the Z
axis is returned to the initial/rapid plane. The initial plane location is
identified by the Z axis location prior to a fixed cycle definition. The rapid
plane location is identified together with the fixed cycle declaration.

4.2 Common M codes

M codes Description
MO0 Unconditional Stop
MO01 Conditional Stop
MO02 End of Program
MO03 Spindle Clockwise
MO04  |Spindle Counter-Clockwise
MO05 Spindle Stop
MO06 Tool Change
MOQ7 Coolant/Mist Enable
M08 Mist/Coolant Enable
M09 Coolant & Mist Disable
M12 Coolant Through Spindle (CTS)
M17 End of Subroutines
M19  |Spindle Orientation
M30 End of Program/Subroutines
M36 Auger Forward
M37 Auger Stop
M38 Wash Down
M39 Wash Down off
M40 Probe off
M41 Probe on
M42 Select Spindle Probe
M43 Select Tool Setter
M48 Potentiometer Controls In
M49 Potentiometer Controls Out
M60 Air Brake for 4th Axis
M61 Release Air Brake for 4th Axis
M62 Air Brake for 4th Axis
M63 Release Air Brake for 4th Axis
M68 Coolant Through Spindle (CTS)
M69 Coolant Through Spindle (CTS) Disable
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M98 Sub Program Call

M99 End of Subprogram

421

4.2.2

4.2.3

4.2.4

MO0 Unconditional Stop
Description:

MOO temporarily suspends program execution and cancels the spindle
and coolant functions. The CNC enters the “Waiting” status until the operator
pushes the “Cycle Start” button to continue program execution.

Example:
G80
MO05 M09
MO6 TO3 //tool #3
MO0
/I the program will stop at this line, and will not continue until the
“Cycle Start” is pressed
G90 GO0 S7500 MO3 E1 X1.43 Y-2.7 //[E1 = G54

Note:

In Format 1/2, another way to accomplish a program stop is to use G04
P66000 on a line in the program. This will cause the control to enter the
“Waiting” status. In this case the spindle and coolant will not be turned off.

MO1 Conditional Stop
Description:

MO1 is similar to M0O with the exception that the program will stop only
when the optional stop button is in the ON position. This code could be
included in a program for the convenience of the operator to allow the
program to stop at certain points.

Example:
G80
MO05 M09
MO6 TO3 //tool #3
MO01
/I the program will stop at this line only if the optional stop button is
in the ON position
G90 GO0 S7500 M03 E1 X1.43 Y-2.7 //[E1 = G54

MO02 End of Program

Description:
MO2 indicates the end of the main program, and reset the control.

MO03 Spindle Clockwise

Description:
MO3 is used to start the spindle rotation in a clockwise direction.
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Example:
MO6 TO3 //tool #3
MO1
G90 GO0 S7500 M03 E1 X0 YO //the spindle will turn on CW this line

4.25  MO04 Spindle Counter-Clockwise

Description:
MO4 is used to start the spindle rotation in a counter-clockwise direction.

Example:

MO6 TO3 //tool #3

MO01

G90 GO0 S7500 M04 E1 X0 YO0 //the spindle will turn on CCW this
line

426  MO5 Spindle Stop

Description:
MO5 stops the spindle and the coolant. The spindle will neither orient
nor lock.

4.2.7  MO06 Tool Change

Description:
MO06 changes tools in the spindle. The M06 usually appears in a line with
a T# code. The T# will specify which tool to pick up next.
Tool change command can be called in the following options:
Command | Machine Action |

MO6 T# Call for T#tool, i.e. ready the T# and then
perform tool change
T# MO6 Call for T#tool, i.e. ready the T# and then
perform tool change
Tool magazine will rotate and prepare the
B T#
MO06 Perform tool change

A general action of MO0G6 is as:

Prepare the T# in tool magazines (If MO6 T# or T# MO6 is used)
Pot down

Z axis move to the tool change position

Spindle Orientation

Proceed with tool change

Pot Up

ook owdE

Example:
MO5 M09
G90 G00 G53 Z0
MO6 TO3 //tool #3
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4.2.8 MO7/M08 Coolant/Mist Enable

Description:

MO07/MO08 activates the coolant/mist function. Define by user parameter,
see section 2.8.1 user parameter no.17. Default setting is 0, which implies M7
enable flood coolant function and M8 enable mist function.

Example:
MO06 TO03 //tool #3
G90 GO0 S7500 M03 E1 X0 YO
H3 D3 Z-100. M7 // Flood coolant is turned on

4.2.9 MO09 Coolant/Mist Disable

Description:
MO09 deactivates both the coolant and mist function.

Example:
EO0 X0 YO
M5 M9 //Cancel both coolant and mist

4.2.10 M12 Coolant Through Spindle (CTYS)

Description:
M12 activates the CTS function.

Example:
MO06 TO03 //tool #3
G90 GO0 S7500 MO3 E1 X0 YO
H3 D3 Z-100. M12 // CTS is turned on

4.2.11 M17 End of Subroutines
Description:
The M17 code is used to mark the end of a subroutine. No other coding
is allowed on the same line with the M17. A M17 is required to mark the end
of a subroutine.

Example:
N1 01234
N2 H1 M7 Z50.
N3 L101
N4 M5 M9
N5 M2
N6 L100
N7 // content of sub #1
N8 M17

4.2.12 M19 Spindle Orientation

Description:
The M19 code is used to orientate the Spindle. The Spindle will rotate
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at 50 RPM and stop at the position that ready for tool change.

Example:
N1 01234
N2 M19 //You don’t have to put M19 before TXxM6.
N3 T6M6
N4 G00 Z0.
N5 M30

4.2.13 M30 End of Program

Description:
The M30 is the same as M02, a mark of end of program and will reset
the control.

4.2.14 M36 Auger Forward

Description:
Turn on the auger in forward direction.

Example:
M36 //Auger FW

4.2.15 M37 Auger Stop

Description:
Turn off the auger.

Example:
M37 //Auger Stop

4.2.16 M38 Wash Down

Description:
Turn on the wash down.

Example:
M38 //Wash Down

4.2.17 M39 Wash Down Off

Description:
Turn off the wash down.

Example:
M39 //Wash Down off

4.2.18 M40 Probe Off

Description:
The M40 code is used to turn the spindle probe or tool setter off.
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Example:

N1 01234

N2 T6 M15

N3 M41 //Turn spindle probe/tool setter on
N4 G31 Z-5. F60.

N5 G4 X1500
N6 M40 //Turn spindle probe/tool setter off
N7 M30
4.2.19 MA41 Probe On
Description:

The M41 code is used to turn the spindle probe or tool setter on. See the

M40 example above.

4.2.20

M42 Select Spindle Probe

Description:

The M42 code is used to select the spindle probe. Selection is allowed

only when the spindle probe and tool setter are off.

Example:

4221

N1 01234

N2 T6 M15

N3 M42 //Select spindle probe

N4 G4 X1000 //Dwell

N5 M41 //Turn the spindle probe on
N6 G31 Z-5. F40.

N7 G4 X1500

N8 M40 //Turn the spindle probe off
N9 M43 // Select tool setter

N10 T1 M15

N11 M41//Turn the tool setter on
N12 G54 G00 X0. Y20.

N13 G31 Z-10. F40.

N14 G4 X1500

N15 M40 //Turn the tool setter off
N16 M30

M43 Select Tool Setter

The M42 code is used to select the tool setter. Selection is allowed only

when the spindle probe and tool setter are off. See the M42 example above.

4.2.22

M48 Potentiometer Controls In

Description:

This code enables the operator to override the programmed federate

and spindle RPM by use of the potentiometers located on the pendant.
Example:

M49 //Cancel the operator’s ability to override the feed rate and
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RPM
G85 G99 R0O+.3 Z-.7 F100 X3.78 Y1
X3. Y5.

4.2.23

M48//Enable the operator to alter the feed rate and RPM

M49 Potentiometer Controls Out

Description:

This code disables the potentiometers located on the pendant. See the

M48 example above.

4.2.24

M60 Air Brake for 4™ Axis

Description:

The M60 code enables the 4™ axis air brake. If there is any axis moving

command in the same line. Control will execute axis moving before clamp
the 4™ axis.

Example:

4.2.25

N1 01234

N2 T6 M15

N3 G54 GO0 X0. Y1. A30. M60
N4 M3 S8000

N5 G81 Z-10. R-5. F60
N6 M61

N7 A60. M60

N8 M61

N9 A90. M60

N10 M80

N1l M61

N12 M30

M61 Release Air Brake for 4" Axis

Description:

This code releases the air brake for 4" axis. See the M60 example

above.

4.2.26

M62 Air Brake for 51" Axis

Description:

The M62 code enables the 5" axis air brake. If there is any axis moving

command in the same line. Control will execute axis moving before clamp
the 5 axis.

Example:

N1 01234

N2 T6 M15

N3 G54 GO0 X0. Y1. B30. M62
N4 M3 S8000

N5 G81 Z-10. R-5. F60

N6 M63

N7 B60. M62
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N8 M63

N9 B90. M62
N10 M80
N11 M63
N12 M30

4.2.27 M63 Release Air Brake for 51" Axis

Description:
This code releases the air brake for 41" axis. See the M62 example
above.

4.2.28 M68 Coolant Through Spindle (CTS)

Description:
M12 activates the CTS function.

Example:
MO06 TO03 //tool #3
G90 GO0 S7500 MO3 E1 X0 YO
H3 D3 Z-100. M12 // CTS is turned on

4.2.29 M69 Coolant through Spindle(CTS) Disable

Description:
M69 deactivates coolant through Spindle(CTS).

Example:
EO X0 YO
M5 69 //Cancel coolant through Spindle

4.2.30 M98 Sub Program Call

Description:
The M98 is used to call for subprogram. The command of M98 is as:
MO8P_ H_ L_
Which, P: subprogram #
H: sequence # (N)
L: repetition
Example 1 :
01234
H1 M7 Z50.
M98 P2 L1 // call for O2 subprogram one time
M5 M9
M30
02
I content of sub 02
M99

Example 2 :
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01234

H1 M7 Z50.

M98 H200 L1 // jJump to N200 to execute subprogram one time
M5 M9

M30

N200

/I content of subprogram N200

M99

Example 3 :
01234
H1 M7 Z50.
M98 P2 H200 L1 // jump to N200 to execute subprogram one time
M5 M9
M30
02
N100
/lcontent of sub#2
N200
/lcontent of sub#2
M99

4.2.31 M99 End of Subprogram

Description:
The M99 is used to mark the end of a subprogram and will return to the
main program. The command of M99 is as:
M99 or M99 P_ or M99 Q _
Which, P: sequence # (N)
Q: line # (L)

Example 1 :
01234
H1 M7 Z50.
M98 P2 L1 // call for O2 subprogram one time
M5 M9
M30
02
Il content of sub 02
M99 //return to the line after M98

Example 2 :
N1 01234
N2 H1 M7 Z50.
N3 M98 P2 L1 // call for O2 subprogram one time
N4 M5 M9
N5 M30
02
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4.3

/I content of sub O2
M99 P4//return to the line with N4

Example 3 :
N1 01234
N2 H1 M7 Z50.
N3 M98 P2 L1 // call for O2 subprogram one time
N4 M5 M9
N5 M30
02
/I content of sub 02
M99 Q4//return to the line #4, i.e. in this example, the line with N4

Common S Code

Auto mechanical belt change: S _
Manual mechanical belt change: S_.1/S .2
S: Spindle speed

Description:

The S code is used to assign the spindle speed command and also
execute mechanical belts change if necessary.

For auto belt change, low range will be activated when the speed
command is between 0-2500RPM. High range will be activated when the
speed command is between 2501-10000RPM.

For the manual belt change, low range will be activated when S_.1 is
executed no matter what the speed command is. However, it will stay in 2500
RPM if the speed command for S_.1 is higher than 2500RPM. Similarly, high
range will be activated when S_.2 is executed no matter what the speed
command is and it will stay in 10000 RPM if speed command is higher than
10000 RPM.

Mechanical belts change includes 3 stages. First, stop the spindle. Second,
make a belts change. Third, restore the running status before mechanical belts
change. If the spindle was running clockwise before belts change then spindle
will run clockwise in the command speed after belts change. If the spindle
was stop then control will make a belt change only.

Example 1 :
01234
S6000 //Enable high range
M3 //Run the spindle to 6000 RPM
éé400 //[Enable low range and run the spindle to 2400 RPM

M5
M30

Example 2 :
N1 01234
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N2 M3 S1600.2 //Enable high range and run the spindle in 1600 RPM
N3 S1000 //[Enable high range and run the spindle in 1600 RPM

N4 M5
N5 M30

4.4 Fixed Cycles

Fixed Cycles Format 1/2| Format 3
|Peck Drilling G73 G73
Left Hand Rigid Tapping G74 G74
Fine Boring G76 G76
Spot Drilling G81 G81
|Center Drilling G82 G82
Deep Hole Drilling G83 G83
Right Hand Rigid Tapping G84 G84
Bore In, Bore Out G85 G89
Bore In, Spindle Off, Orient, Rapid Out G86 G87
Bore In , Bore Out (manual out) G87 G88
Bore In , Dwell , Bore Out G88 G89
Bore In , Dwell , Bore Out (manual out) G89 G388

4.4.1  Peck Drilling

Command form:
GI3X_Y_Z R_Q_P F_ K_;

X_or Y_: hole position data (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91.: the distance from initial level to R point level (directional)
G90: program position of point R
Q_: depth of cut for each cutting feed (negative value will be ignore)
P : retract distance, effect in Format1&2
F : feedrate
K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode
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G98 G99
N N
L_ &Y nitial paint _ A L_ - _(i(,i\f)_ Initial point _
| \ 1
R point _ ¥ ! R point_ ¥
__E’i___y __________ . __E}___y __________ 2
| 1
Q A 4 vil 4d ' Q \ 4 21 4d !
A : 4 :
Q ! Q :
\ KX : 4 KXY :
A 1 A 1
Q ! Q !
A A | y y .
~ < : N N :
N N AI > N AI
Ml . N .
Z point . Z point
d:parameter setting pol d:parameter setting pol
DwellP(s) DwellP(s)
Notes:
1. d distance in Format 3 has to be defined in the maker
parameter N0.4002
2. Before using G73, please use M function to turn the
spindle
3. G73 is modal G Code, once G73 is defined, it will drill in
every XY move until G80 is encounter
Description:
1. use GOO to move to specified (X,Y)
2. use GOO to reach specified R point.
3. use GO1 to interpolate a distance Q at the present depth
4 use GOO to return a distance d (Format1/2: specified with
P word; Format3: maker parameter 4002)
5. repeat drilling hole until reach the Z point
6. use GOO to return initial point(G98) or programmable R
point(G99)
Condition:
1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
2. G00/G01/G02/G03 cannot be in the line in which G73
exist
3. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.
Example:
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F1000. S500;
MO3: // start the drill to turn CW
G90;
G00 XO0. YO0. Z10.; // positioning to initial point
G17;

G90 G99; //set the R point, Z point and hole 1, cutting rate 2.0
G73 X5. Y5. Z-10. R-5. Q2.;

X15.; /I hole 2

Y15. K2; // hole 3, drill twice

G98 X5.; // hole 4, and return to initial point

X10. Y10. Z-20.; // hole 5, and set new Z point be -20

G80;
MO5; // spindle stop
MO02;
4.4.2 Left Hand Rigid Tapping
Command form:
G/AaX_Y_Z R_P_F_K_;
X_or Y_: coordinates of holes (absolute/increment)
Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z
R
G91: the distance from initial level to R point level (directional)
G90: program position of point R
P_: dwell time (s)
F_:
Format 1: spindle RPM
Format 2/3: feedrate
K_: number of repetition
X, Y, Z, R can be used in both G90 and G91 mode
G98 G99
O_ _O4Y)_ pitial point. _ O __&Y) Initial paint_ .
I 1 _ -1 Rpoint _ _ e _Y¥____Rpoint__
| fRotate reverse afterdw ell P(s) | ﬁomm everse afterdwellP(s)
l | Z point l I Z point
Rotate CW after dwell P(s) Rotate CW after dwell P(s)
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1. Before using G74, please use M function to turn the
spindle

2. G74 is modal G Code, once G74 is defined, it will tap in
every XY move until G80 is encounter

3. Feedrate and spindle switches are not effective during
tapping

4. In Format 1/2, G74.1 is equal to G74

Description:

1. use GO0 to move to specified(X,Y)

2. use GO0 to specified point R.

3. use GO1 to tap to the bottom of the hole ,point Z

4. dwell P(s) then reverse the tap

5. use GO1 raise to point R

6. dwell P(s) then reverse the tapping

7. use GO0 to raise to initial point (G98) or programmable
point R(G99)

1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed

2. G00/G01/G02/G03 cannot be in the line in which G74
exist

3. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.

F1000. S500;

G90;

G00 XO0. YO0. Z10.; // positioning to initial point

G17;

MO4; // start drill to rotate CCW

G90 G99;

4.4.3

/Ispecify point R, point Z and hole 1 coordinate values, dwell 2 s

G74 X5.Y5. Z-10. R-5. P2;

X15.; // hole 2

Y15.; // hole 3

G98 X5.; // hole 4, and set to return to initial point

X10. Y10. Z-20.; // hole 5, and set new point Z to be -20.
G80;

MO5; // spindle stop

MO02;

Fine Boring

Command form:

G76 X_Y_Z_R_Q_P_F_K_;
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X_or Y_: hole position data (absolute/increment position)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91: the distance from initial level to R point level (directional)
G90: program position of point R
Q_: shift amount at the bottom of the hole (negative value will be
ignored)
P_: dwell time at the bottom of the hole (s)
F_: feedrate
K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode

G98 G99

E_ OXY) _____ nitialpoint E (XY) _____ Initialpoint
'D'IﬁSt t 'S

______ S g pser g
<> <>

DwellP(S)y g 1 Z point DwellP(s) \ Z point
v .y p \ 4 =<:1> p
0SS 0SS

Tool

0Ss >«
(Oriented Spindle Stop) ~ ©ffset d

Oriented Spindle Stop(OSS)
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Notes:
1. d distance in Format 3 has to be defined in the maker
parameter N0.4002
2. Before using G76, please use M function to turn the
spindle
3. G76 is modal G Code, once it is defined, it will drill in
every XY move until G80 is encounter
Description:
1. use GO0 to move tool to specified (X, Y) point
2. use GOO reach the specified R point(not include spindle
positioning)
3. use GO1 reach point Z at the bottom of the hole, dwell
P(s) and spindle positioning and stop the boring
4, shift Q distance
5. use GOO raise to initial point (G98) or programmable point
R (G99)
6. shift Q distance in reverse direction
7. bore start
Condition:
1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
2. G00/G01/G02/G03 cannot be in the line in which G76
exist
3. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.
Example:
F1000. S500;
MO3; // spindle CW
G90;
GO0 XO0. YO0. Z10.; // position to initial point
G17;
G90 G99;

/Ispecify point R, point Z, and hole 1, shift amount at bottom of
hole2.0, dwell time 5 s

G76 X5. Y5. Z-10. R-5. Q2. P5,;

X15.; // hole 2

Y15.; // hole 3

G98 X5.; // hole 4, and return to initial point

X10. Y10. Z-20.; /I hole 5, and specify the new point Z to be -20.0
G80;

MO5; // spindle stop

MO02;
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4.4.4  Spot Drilling

Command form:
G81LX Y _Z R_F_K_

X_or Y_: coordinates of holes (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91: the distance from initial level to R point level (directional)
G90: program position of point R

F_: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode

G98 G99

@ (X.Y) Jnitial point _ @ _(XY) _nitial point__

-)E ! D rill start ©o wtate ! _
e :r_ -k PomtR__ ______ :r_ - PointR _ _
] LD ol ettt o mtate
I 1
l i Point Z l | Point Z
D rill stops D rill stops
Notes:
1. Before using G81, please use M function to turn the
spindle
2. G81 is modal G Code, once it is defined, it will drill in
every XY move until G80 is encounter
3. Feedrate and spindle switches are not effective during
tapping
Description:
1. use GO0 to positioning to specified (X,Y)
2. use GO0 to reach specified point R.
3. use GO1 to reach point Z the bottom of the hole,
4. use GOO to raise to initial point (G98) or program point
R(G99)
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Condition:
1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
2. G00/G01/G02/G03 cannot be in the line in which G81
exist
3. In Fixed Cycle, cutter radius compensation

4.4.5

(G41/G42/G40) will be ignored.

Example:
F1000. S500;
G90;
G00 XO0. YO0. Z10.; // positioning to initial point
G17;
MO3; // spindle CW
G90 G99; //specify point R, point Z, and hole 1
G81 X5. Y5. Z-10. R-5,;
X15.; /I hole2
Y15.; /I hole3
G98 X5.; // hole4, and return to initial point
G80;
MO5; // spindle stop
MO2;

Center Drilling
Command form:
G82X_Y_Z R_P_F_ K_;

X_or Y_: coordinates of holes (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91: the distance from initial level to R point level (directional)
G90: program position of point R

P_: dwell time at the bottom of the hole (s)

F_: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode
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G98 G99
0_ - _Oil\f)_ Jnitial point @__ - SX,,Y_) - Initial paint_ _
' . R_point ' R_point
______ T___f_ﬁ_____ ______T___f___p_____
l : Z point l | Z point
DwellP(s) DwellP(s)
Notes:
1. Before using G82, please use M function to turn the
spindle
2. G82 is modal G Code, once it is defined, it will drill in
every XY move until G80 is encounter
3. Feedrate and spindle switches are not effective during
tapping
Description:
1. use GO0 to positioning to specified (X,Y)
2. use GOO to reach specified point R.
3. use GO1 to reach point Z the bottom of the hole,
4. use GOO to raise to initial point (G98) or program point
R(G99)
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Condition:
1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
2. G00/G01/G02/G03 cannot be in the line in which G82
exist
3. In Fixed Cycle, cutter radius compensation

(G41/G42/G40) will be ignored.

Example:
F1000. S500;
G90;
G00 XO0. YO0. Z10.; // positioning to initial point
G17;
MO3; // spindle CW
G90 G99;
/Ispecified point R, point Z and hole 1, dwell time 2 s
G82 X5. Y5. Z-10. R-5. P2.;
X15.; /I hole2
Y15.; /I hole3
G98 X5.; // hole4, and return to initial point
G80;
MO5; // spindle stop
MO02;

446  Deep Hole Drilling

Command form:
G83X_Y_Z R_Q_P_F_ K_;

X_or Y_: hole position data (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91.: the distance from initial level to R point level (directional)
G90: program position of point R
Q_: depth of cut for each cutting feed (negative value will be ignore)
P : retract distance, effect in Format1&2
F : feedrate
K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode
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G98 G99
N3 N3
L__ - Juitial point. L _ XY pitial point. -
R point _ y : R point _ y
__Ei'__y_A':'[:_ """ 1 __Ei___y_A_:_[:' """ A
A ; A :
Qy L | $d ; Oy | $d :
A 1 : N A : : 1
Q T 4 : Q T 4 :
v 2 KX ! v 2 KX !
A 1 A 1
Q I Q I
A | A |
) _ A 7 point _ A7 point
:parameter setting Dw ellP(s) d:parameter setting DwellP(s)

Notes:

Description:
1.

©CoNoR~WN

Condition:
1.

2.

d distance in Format 3 has to be defined in the maker
parameter N0.4002

Before using G83, please use M function to turn the
spindle

G83 is modal G Code, once G83 is defined, it will drill in
every XY move until G80 is encounter

use GO0 to positioning to specified (X,Y)

use GOO to reach specified point R.

use GO1 to interpolate a distance Q at the present depth
use GOO raise to point R

use GO0 reach a distance d

use GOL1 to interpolate a distance Q at the present depth
use GOO raise to point R

repeat performing until the bottom of the hole point Z
use GOO raise to initial point (G98) or program point
R(G99)

If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
G00/G01/G02/G03 cannot be in the line in which G83
exist

-153-



Fadal Engineering, LLC
Fad al 3160 - #C Enterprise St. 714-993-3713

ENGINEERING Brea CA92821 www.Fadal.com

4.4.7

3. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.

Example:

F1000. S500;

MO3; // start drill to rotate CW

G90;

G00 XO0. YO0. Z10.; // positioning to initial point
G17;

G90 G99; // specify point R, point Z and hole 1, cutting federate 3.0
G83 X5. Y5. Z-10. R-5. Q3;;

X15.; // hole2

Y15.; /I hole3

G98 X5.; // hole4, and return to initial point

G80;

MO5; // drill stops

MO02;

Right Hand Rigid Tapping

Command form:

G84X_Y_Z_ R_P_F_K_ ;

X_or Y_: coordinates of holes (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)

G90: program position of point Z

G91: the distance from initial level to R point level (directional)
G90: program position of point R
P_: dwell time (s)
F .
Format 1: spindle RPM
Format 2/3: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode
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G99

O_ - _(X’Y)_ Initial paint. .

O_ - ﬁx'\f)_ JEiLiaI_po'LnI -

Rotate reverse afterdw ellP(s)

I P !

Rotate reverse after dw ellP(s)

Z point
Rotate CCW after dwell Rotate CCW after dwell
Notes:
1. Before using G84, please use M function to turn the
spindle
2. G84 is modal G Code, once G84 is defined, it will tap in
every XY move until G80 is encounter
3. Feedrate and spindle switches are not effective during
tapping
4. In Format 1/2, G84.1 is equal to G84
Description:
1. use GO0 to move to specified(X,Y)
2. use GOO to specified point R.
3. use GO1 to tap to the bottom of the hole ,point Z
4. dwell P(s) then reverse the tap
5. use GO1 raise to point R
6. dwell P(s) then reverse the tapping
7. use GOO to raise to initial point (G98) or programmable
point R(G99)
Condition:
1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
2. G00/G01/G02/G03 cannot be in the line in which G84
exist
3. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.
Example:
F1000. S500;
G90;
GO0 XO0. Y0. Z10.; // positioning to initial point
G17,
MO3; // start drill to rotate CCW
G90 G99;

/Ispecify point R, point Z and hole 1 coordinate values, dwell 2 s
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4.4.8

G84 X5. Y5. Z-10. R-5. P2;

X15.; // hole 2

Y15.; // hole 3

G98 X5.; // hole 4, and set to return to initial point

X10. Y10. Z-20.; // hole 5, and set new point Z to be -20.
G80;

MO5; // spindle stop

MO02;

Bore In, Bore Out

Command form:

G98

Format1/2:

G8X Y _Z R_F_K_;
Format3:

G89IX Y Z R_F_K_ ;

X_or Y_: coordinates of holes (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)

G90: program position of point Z
G91: the distance from initial level to R point level (directional)
G90: program position of point R

F_: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode

G99

A
I 2  PointR _ _ fee___Y.___PointR__
A
l | pointZ l | Point Z
Notes:
4. Before using G85/G89, please use M04 function to turn
the spindle
5. G85/G89 is modal G Code, once G85/G89 is defined, it

will tap in every XY move until G80 is encounter
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6. Feedrate and spindle switches are not effective during

tapping
Description:

7. use GOO to positioning to specified (X,Y) when start to
perform

8. use GOO to reach specified point R.

9. use GO1 to reach point Z the bottom of the hole

10. use GO1 to raise to point R

11. use GOO to raise to initial point (G98) or program point
R(G99)

12. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed

13. G00/G01/G02/G03 cannot be in the line in which
G85/G89 exist

14, In Fixed Cycle, cutter radius compensation

4.4.9

(G41/G42/G40) will be ignored.

Example:

F1000. S500;

G90;

GO0 X0. Y0. Z10.; // positioning to initial point
G17;

MO3; // start drill to rotate CW

G90 G99;

/Ispecify point R, point Z, and holel

G85 X5. Y5. Z-10. R-5;

X15.; /I hole2

Y15.; /I hole3

G98 X5.; // hole4, and return to initial point
G80;

MO5; // drill stops

MO02;

Bore In, Spindle Off, Rapid Out

Command form:

Formatl/2:

G86X_ Y_Z R_F_K_;
Format3:

G87TX_Y_Z R_F_K_ ;

X_or Y_: coordinates of holes (absolute/increment)
Z:

G91: the distance from the bottom of the hole to point Z
(directional)
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G90: program position of point Z

G91: the distance from initial level to R point level (directional)
G90: program position of point R

F_: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode

G98 G99
O_ - _Oi:\f)_ Initial point O_ - SX,[Y_) - Initial paint_
e ¥ PontR__ . __ ¥ ___PointR__
| 4 I
l | pointZ l | Point Z
Spindle Stop and Orient Spindle Stop and Orient
Notes:
15. Before using G86/G87, please use M04 function to turn
the spindle
16. G86/G87 is modal G Code, once G86/G87 is defined, it
will tap in every XY move until G80 is encounter
17. Feedrate and spindle switches are not effective during
tapping
Description:
1. use GOO to positioning to specified (X,Y) when start to
perform
2. use GO0 to reach specified point R.
3. use GO1 to reach point Z the bottom of the hole
4. use GO1 to raise to point R
5. use GOO to raise to initial point (G98) or program point
R(G99)
Condition:
6. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
7. G00/G01/G02/G03 cannot be in the line in which
G86/G87 exist
8. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.
Example:
F1000. S500;
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G90;
GO0 X0. Y0. Z10.; // positioning to initial point
G17,
G90 G99;

MO3; // start drill to rotate CW

/Ispecify point R, point Z and hole 1, shift amount 5.0, dwell time 4.0s
G86 X5. Y5. Z10. R-30.;

X15.; // hole2

Y15.; // hole3

G80;

MO5; // drill stops

MO02;

4.4.10 Bore In, Bore Out (manual out)

Command form:
Formatl/2:

G87X_ Y_Z R_F_K_ ;
Format3:
G88X Y Z R F K _ ;

X_or Y_: coordinates of holes (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91: the distance from initial level to R point level (directional)
G90: program position of point R

F_: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode

G98 G99
O_ _AEY) __ __initialpoint @ _(EY___ _initialpoint
A Drill Start
_________ L ____ _PointR e __¥____ ___PaintR
A A Drill Start
" PointZ l " PointZ
Drill stops after dwell P(s) Drill stops after dwell P(s)
P ; for positioning by manual.
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Notes:
9. Before using G87/G88, please use M function to turn the
spindle
10. G87/G88 is modal G Code, once it is defined, it will tap in
every XY move until G80 is encounter
11. Feedrate and spindle switches are not effective during
tapping
Description:
12. use GOO to positioning to specified (X,Y)
13. use GO0 to reach specified point R.
14, use GO1 to reach point Z the bottom of the hole,
15. make the tool out of workpiece in manual mode and reset
16. use GO1 to move to point R
17. use GOO to raise to initial point(G98) or program point
R(G99)
18. drill rotate CW.
Condition:
19. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
20. G00/G01/G02/G03 cannot be in the line in which
G86/G87 exist
21. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.
Example:
F1000. S500;
G90;
G00 XO0. YO0. Z10.; // positioning to initial point
G17;
MO3; // start drill to rotate CW
G90 G99;

4411

/Ispecify point R, point Z and, holel

G87 X5. Y5. Z-10. R-5.;

X15.; // hole2

Y15.; // hole3

G98 X5.; // hole4, and return to initial point
G80;

MO5; // drill stops

MO02;

Bore In, Dwell, Bore Out

Command form:

Format1/2;
G8X_Y_Z R_P_F_K_;
Format3:

-160-



Fadal Engineering, LLC
Fad al 3160 - #C Enterprise St. 714-993-3713

ENGINEERING Brea CA92821 www.Fadal.com

G8IX_Y_Z_ R_P_F_K_ ;

X_or Y_: coordinates of holes (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91: the distance from initial level to R point level (directional)
G90: program position of point R

P : Dwell time (s)

F_: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode

G98 G99
O_ . _(X’Y)_ JEitjaJ boint _ O_ - EX’Y_) - Initial paint_
I 2 . PointR _ _ oo Y____PointR__
A
l | pointZ l | Point Z
Dwell Dwell
Notes

1. Before using G88/G89, please use M04 function to turn
the spindle

2. G85/G89 is modal G Code, once G88/G89 is defined, it
will tap in every XY move until G80 is encounter

3. Feedrate and spindle switches are not effective during
tapping

Description:

1. use GOO to positioning to specified (X,Y) when start to
perform

2. use GO0 to reach specified point R.

3. use GO1 to reach point Z the bottom of the hole

4. use GO1 to raise to point R

5. use GOO to raise to initial point (G98) or program point

R(G99)

Condition:
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1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
2. G00/G01/G02/G03 cannot be in the line in which
G88/G89 exist
3. In Fixed Cycle, cutter radius compensation

(G41/G42/G40) will be ignored.

Example:

4412

F1000. S500;

G90;

GO0 X0. Y0. Z10.; // positioning to initial point
G17;

MO3; // start drill to rotate CW

G90 G99;

/Ispecify point R, point Z and holel, dwell 2.5s
G88 X5. Y5. Z-10. P2.5 R-5,;

X15.; // hole2

Y15.; /I hole3

G98 X5.; // hole4, and return to initial point
G80;

MO5; // drill stops

MO02;

Bore In, Dwell, Bore Out (manual out)

Command form:

Formatl/2:

G8IX_ Y_Z R_P_F_ K_ ;
Format3:

G88X_ Y_Z R_P F K ;

X_or Y_: coordinates of holes (absolute/increment)

Z:
G91: the distance from the bottom of the hole to point Z
(directional)
G90: program position of point Z

R

G91: the distance from initial level to R point level (directional)
G90: program position of point R

P : Dwell time (s)

F_: feedrate

K_: number of repetition

X, Y, Z, R can be used in both G90 and G91 mode
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G98 G99
O_ _AFY) ___ _Initialpoint @ XY _initialpoint
A Drill Start
_________ \ _____PointR oY ___ ___PqintR
A A Diill Start
l " PointZ l " PointZ
Drill stops after dwell P(s) Drill stops after dwell P(s)
P ’ for positioning by manual.
Notes:
1. Before using G87/G88, please use M function to turn the
spindle
2. G87/G88 is modal G Code, once it is defined, it will tap in
every XY move until G80 is encounter
3. Feedrate and spindle switches are not effective during
tapping
Description:
1. use GO0 to positioning to specified (X,Y)
2. use GOO to reach specified point R.
3. use GO1 to reach point Z the bottom of the hole,
4. make the tool out of workpiece in manual mode and reset
5. use GO1 to move to point R
6. use GOO to raise to initial point(G98) or program point
R(G99)
7. drill rotate CW.
Condition:
1. If a movement command of any axes (X, Y, Z) is not
defined in the block, then the drilling will not be executed
2. G00/G01/G02/G03 cannot be in the line in which
G86/G87 exist
3. In Fixed Cycle, cutter radius compensation
(G41/G42/G40) will be ignored.
Example:
F1000. S500;
G90;
GO0 XO0. Y0. Z10.; // positioning to initial point
G17,
MO3; // start drill to rotate CW
G90 G99;
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/Ispecify point R, point Z and, holel

G89 X5. Y5. Z-10. R-5. P3.;

X15.; /I hole2

Y15.; /I hole3

G98 X5.; // hole4, and return to initial point
G80;

MO5; // drill stops

MO02;

4.5 Fixed Subroutines

Fixed Subroutines Format 1/2| Format 3

Engraving Function L9201 G292

Bolt Circle L93NN G293

Mill Boring Counter-Clockwise L94NN G178

Mill Boring Clockwise L95NN G178

Rectangular Pocket Clean-out Counter-Clockwise L9601 G175

Rectangular Pocket Clean-out Clockwise L9701 G175
|ICircular Pocket Clean-out Counter-Clockwise L9801 G177
[Circular Pocket Clean-out Clockwise L9901 G177
45.1  Engraving Function

Command form:

RO :

R1:
R2:

R3:

Format1/2:

L9201 RO_ R1_R2_R3_R4_Z F_ (_;
Format3:

G292R_ W1 W2 W3 W4_Z F_/I_;

This parameter is used to define the clearance plane (R-plane) for the
tool to move above the part. The tool retracts to this plane when
moving between characters, changing position to continue the same
character, or after the last character is engraved.

0 — standard font type, 1 — Times New Roman font type

This parameter represents the height of characters to be engraved
minus the tool diameter.

This parameter represents the angle at chich the characters are to be
engraved.

. This parameter represents the incremental value for serialization.

Z: This parameter defines the final depth of cut for the cycle, it’s
incremental from R plane.

F: Feedrate

(:  Words typed after the ( (left parenthesis) will be engraved.

Notes:

Parameter of Format 1/2 and 3:
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RO R
R1 W1
R2 W2
R3 W3
R4 W4
Z Z
F F
( /l
Description:
4. The programmer has to define D and H word before using
engraving function.
5. The programmer should move the tool to the desired X
and Y position before calling this engraving function.
6. Z axis will be moved to R-plane once entered the
engraving cycle
7. X and Y axis will be moved to the initial point of first
word to be engraved.
8. Z axis interpolate down to the cutting depth defined with
Z word
9. Proceed with the word cutting
10. Move Z axis to R-plane between words

Spacing, Positioning, and Tool Path:
11. Z axis will move to R-plane from I-plane with GOO speed
before engrave

Tool

Initial Plane (I-Plane)

Clearance Plane (R-Plane)

Cutting Plane (Z-Plane)

|
12. Actual height = desired letter height — tool diameter
13. Start spacing = actual height*start factor
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-3 Start
" Spacing
Nl
Start Point Tool radius
14. End spacing = actual height*end factor
End ~
Spacing ’ \'
A P
Tool radius End Point
15. Engraving length = actual height*total width factor
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Character Width Start End
A 1.0506 2279 2279
B 9455 2279 1284
C 9471 1837 2677
D 9441 2279 1927
E 8853 2279 2280
F 9118 2279 2294
G 9588 2153 2282
H 9706 2279 2353
| 4559 2279 2280
J .95 2279 2280
K 1.0249 2279 2278
L 2941 2279 2280
M 1.0824 2279 2280
\| 9573 2279 2279
0 9647 1779 1779
P 9485 2279 2279
Q 9647 1779 1779
R 9749 2279 2278
5 9853 2279 2280
T 9485 2279 2279
U 1.0000 2279 2280
vV 1.0147 2279 2280
W 1.20589 2279 2279
X 9559 2279 2280
Y 1.0441 2279 2280
P 9441 2279 2280
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Character Width Start End
Y 9559 2279 .2280
I 1353 3676 3677
# 1.0441 1926 1927
- 9559 2276 2280
%o 8676 2279 2280
f 1333 3676 3677
& 9853 2345 1453
( 0833 2279 2279
) .5855 2279 2279
* 9559 2279 2280
1.1029 2279 2280

] 1353 2941 .2960
- 1.1029 2279 .2280
. 1353 3676 3677
/ 9559 2279 2280
0 9647 1779 1779
1 .6059 2279 .2280
2 8926 2279 2271
3 9632 2279 2281
4 1.0779 2279 2279
] 94835 2279 .2089
B 9118 2133 2267
7 9691 2279 2279
8 9706 2271 2282
9 9118 2259 2123
1353 3676 3677

; 7353 2941 2957
" A704 2274 2274
= 1.1029 2279 2280
? 9853 2279 .2280

Space .8823

Graphic Conversational Input:
Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic
conversational input.
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L9201 Engraving Function R plane RO

Font mode selection R1
Height R2

Angle R3

Serialization Inc. value R4
Depth Z

Feedrate F

Engraved String

Use the arrow key on keyboard to move the cursor between input boxes and

input the parameters. Pressing YES softkey will program the engraving
function directly on the editing program.

4.5.2

Condition:

1

2.
3.
4.

The maximum Z depth from R-plane to final is 2.5 inches.
Z-plane is not allowed to physically above R-plane.

The maximum character height is 2.5 inches.

The maximum number of characters (including spaces) that can be
engraved in each use of the engraving function is 63.

Example (Formatl):

N1 O1 (Sample engraving program

N2 M6 T1

N3 (Tool #1 engraving tool .015 center drill

N4 GO0 G90 S10000 M3 E1 X0.375 Y-.6175

N5 H1 D1 M8 Z.05 (Diameter 0.015 in offset page

N6 L9201 R0+.05 R1+0 R2+.125 R3+0 Z-.005 F40. (ENGRAVE
N7 M5 M9

N8 G90 GO0 HO z0

N9 EO X0 YO

N10 M2

Bolt Circle

Command form:

Format1/2:

L93NN RO_ R1_ RZ2;
Format3:

G293 R_ W1 W2 K_;

NN :The number of holes to be drilled. For example, L9304 is for 4 holes.
RO : This parameter represents the | definition of a circle. This is the X

direction and distance from the starting position to the center.
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R1: This parameter represents the J definition of a circle. This is the Y
direction and distance from the starting position to the center.

R2 : This parameter represents the angular step between holes. A positive
angular step will move CCW around the bolt circle, while a negative
angular step will move CW around the bolt circle.

Notes:
Parameter of Format 1/2 and 3:

Format 1/2 Format 3

RO R
R1 W1
R2 W2
NN K
Description:
1st Hole Drilled
Starting
Position
(X0,Y0)
16. Position the X, Y axes to the starting position and the Z
axis to the I-plane.
17. Call for the desired fixed cycle
18. Call for the bolt circle function

Graphic Conversational Input:

Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic
conversational input.
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Bolt Circle (L93NN) | Direction from starting point to
center circle

x Ro) NN
1ST HOLE DRILLED Y{:R‘]) -

Angular step
Angular step -
between holes (R2)
Number of holes

N

Use the arrow key on keyboard to mdve the cursor between input boxes and
input the parameters. Pressing YES softkey will program the engraving
function directly on the editing program.

Condition:

5. RO and R1 must be input.

6. NN is ranging from 01 to 99.

7. Hand D word have to be defined before calling this function.
8. D cannot be 0.

Example (Formatl):
N1 O1 (BOLT HOLE EXAMPLE
N2 GO G90 S2000 M3 X0 Y1.5 (Position to starting point
N3 H1 M7 Z.1
N4 G81 G99 R0+.1 Z-1.0 F10. (Set up fixed cycle
N5 L9308 R0+0 R1-1.5 R2-45. (Call for Bolt Circle
N6 M5 M9
N7 G80

453  Mill Boring Counter-Clockwise
Command form:
Format1/2:
L94NN RO_ R1;
Format3:
G294 R_ W1_K_;

NN :The number of holes to be drilled. For example, L9304 is for 4 holes.
RO : Feedrate
R1 : This parameter represents the diameter of hole to be bored.

Notes:
Parameter of Format 1/2 and 3:
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O o O 0

RO R

R1 w1

NN K

Description:
« — START
i
A}
19. Position the X, Y axes to the center and the Z axis to the
finished depth.

20. Call for the Boring function

Graphic Conversational Input:

Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic
conversational input.

Mill Boring Cycle CCW (L94NN)

FeedRate and Tool Corner

reccrate [N

Diameter of hole

Diameter of
hole r1) NI

Number of cycle

NN

Use the arrow key on keyboard to move the cursor between input boxes and
input the parameters. Pressing YES softkey will program the engraving
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454

function directly on the editing program.

Condition:

9. RO and R1 must be input.

10. NN is ranging from 01 to 99.

11. H and D word have to be defined before calling this function.
12. D cannot be 0.

Example (Formatl):
N1 O1 (Mill Boring CCW Example
N2 M6 T1
N3 GO G90 S2000 M3 X1.0 Y-1.0
N4 H1D1M72Z.1
N5 G1 F50. Z-1.
N6 L9401 RO+100. R1+1.5
N7 M5 M9
N8 GO HO G90 Z0

Mill Boring Clockwise
Command form:
Format1/2:
L95SNN RO R1;
Format3:
G295 R_ W1 K _ ;

NN :The number of holes to be drilled. For example, L9304 is for 4 holes.
RO : Feedrate
R1 : This parameter represents the diameter of hole to be bored.

Notes:
Parameter of Format 1/2 and 3:
RO R
R1 w1
NN K
Description:
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« — START

%

"

21. Position the X, Y axes to the center and the Z axis to the
finished depth.
22. Call for the Boring function

Graphic Conversational Input:

Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic
conversational input.

Mill Boring Cycle CW (L95NN)

FeedRate and Tool Corner

reccrate [N

Diameter of hole

Diameter of -
)

hole (R1

Number of cycle

NN ]

Use the arrow key on keyboard to move the cursor between input boxes and
input the parameters. Pressing YES softkey will program the engraving
function directly on the editing program.

Condition:

13. RO and R1 must be input.

14. NN is ranging from 01 to 99.

15. H and D word have to be defined before calling this function.
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16. D cannot be 0.

Example (Formatl):
N1 O1 (Mill Boring CW Example
N2 M6 T1
N3 GO G90 S2000 M3 X1.0 Y-1.0
N4 H1D1M7Z.1
N5 G1 F50. Z-1.
N6 L9501 RO+100. R1+1.5
N7 M5 M9
N8 GO HO G90 20

455  Rectangular Pocket Clean-out Counter-Clockwise
Command form:
Formatl/2:
L9601 RO_ R1_ R2_ R3_ R4_ R5_ R6_ ;
Format3:
G296 R_ W1_ W2_ W3_ W4_ W5_ W6_ ;

RO : Feedrate

R1: Tool Corner Radius

R2 : This parameter represents the overall X dimension.

R3: This parameter represents the overall Y dimension.

R4 : This parameter represents the Z axis increment value of each cycle
R5 : This parameter represents the overall Z cutting depth

R6 : Z axis feedrate

Notes:
Parameter of Format 1/2 and 3:
Format 1/2 Format 3

RO R
R1 w1
R2 W2
R3 W3
R4 W4
R5 W5
R6 W6

Description:

Start

:
\\\(\\\;\\ij
X \
B

M\
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1. Position the X, Y axes to the center

2. Position the Z axis to the finished depth, if R4~R6 are not
input.

3. Call for the rectangular pocket clean-out function

Graphic Conversational Input:
Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic

conversational inEut.

Rectangular Pocket Clean-out
CounterClockwise (L9601) FeedRate and Tool Corner

Feedrate (RO)
Tool Corner (R1)

Rectangular dimension
Width (R2)
Height (R3)

Depth setting
Incerement (R4)
Total depth (R5)

Z feedrate (R6)

Use the arrow key on keyboard to move the cursor between input boxes and
input the parameters. Pressing YES softkey will program the engraving
function directly on the editing program.

Condition:

1. RO, R1, R2, and R3 must be input.

2. Hand D word have to be defined before calling this function.
3. D cannot be 0.

Example (Formatl):
N1 O1 (Rectangular Clean-out CCW example
N2 M6 T1
N3 GO G90 S2000 M3 X1.0 Y1.0
N4 H1D1M7Z.1
N5 G1 F10. Z-1.
N6 L9601 RO+10. R1+.01 R2+3.25 R3+1.75
N7 M5 M9
N6 GO G49 G90 Z0
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456  Rectangular Pocket Clean-out Clockwise
Command form:
Formatl/2:
L9701 RO_ R1_ R2_ R3_ R4_ R5_ R6_ ;
Format3:
G297 R_ W1_ W2_ W3_ W4_ W5_ W6_ ;

RO : Feedrate

R1: Tool Corner Radius

R2 : This parameter represents the overall X dimension.

R3: This parameter represents the overall Y dimension.

R4 : This parameter represents the Z axis increment value of each cycle
R5 : This parameter represents the overall Z cutting depth

R6 : Z axis feedrate

Notes:
Parameter of Format 1/2 and 3:
Format 1/2 Format 3

RO R
R1 w1
R2 w2
R3 W3
R4 W4
R5 W5
R6 W6

Description:

Start

| TJ{{/ | Rt_/

A )| |
: o

NN

1. Position the X, Y axes to the center

2. Position the Z axis to the finished depth, if R4~R6 are not
input.

3. Call for the rectangular pocket clean-out function

Graphic Conversational Input:

Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic
conversational input.
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Rectangular Pocket Clean-out
([;‘?ockwise (L9701) FeedRate and Tool Corner

Feedrate (R0) |G
Tool Corner (R1) _

Rectangular dimension

wictn (R2) [

veight () |

Depth setting

Incerement (R4) _
Total depth (R5) |G
z feedrate (R6) || NGIN

Use the arrow key on keyboard to move the cursor between input boxes and
input the parameters. Pressing YES softkey will program the engraving
function directly on the editing program.

Condition:

4. RO, R1, R2, and R3 must be input.

5. Hand D word have to be defined before calling this function.
6. D cannot be 0.

Example (Formatl):
N1 O1 (Rectangular Clean-out CW example
N2 M6 T1
N3 GO G90 S2000 M3 X1.0 Y1.0
N4 H1D1M72Z.1
N5 G1 F10. Z-1.
N6 L9701 RO+10. R1+.01 R2+3.25 R3+1.75
N7 M5 M9
N6 GO G49 G90 Z0

45.7 Circular Pocket Clean-out Counter-Clockwise
Command form:
Format1/2;
L9801 R0 R1 R2 R3 R4 R5 ;
Format3:
G298 R_ W1 W2 W3 W4 W5 ;

RO : Feedrate

R1: Tool Corner Radius

R2 : This parameter represents the diameter of the pocket.

R3 : This parameter represents the Z axis increment value of each cycle
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R4 : This parameter represents the overall Z cutting depth
R5 : Z axis feedrate

Notes:
Parameter of Format 1/2 and 3:
Format 1/2 Format 3

RO R
R1 w1
R2 w2
R3 W3
R4 W4
R5 W5

Description:

Start

|

|
s

NN

AN\

4, Position the X, Y axes to the center

5. Position the Z axis to the finished depth, if R3~R5 are not
input.

6. Call for the circular pocket clean-out function

Graphic Conversational Input:

Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic

conversational input.
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Circular Pocket Clean-out
CounterClockwise (L9801) FeedRate and Tool Corner

Feedrate (RO) [ EEGE
Tool Corner (R1) -

Diameter of pocket

Diameter (R2) |G

Depth setting

Incerement (R3) -
Total depth (R4) [ D
z feedrate (R5) || G

Use the arrow key on keyboard to move the cursor between input boxes and
input the parameters. Pressing YES softkey will program the engraving
function directly on the editing program.

Condition:

7. RO, R1, and R2 must be input.

8. Hand D word have to be defined before calling this function.
9. D cannot be 0.

Example (Formatl):
N1 O1 (CircularPocket Clean-out Counterclockwise example
N2 M6 T1
N3 G0 G90 S2000 M3 X1.0 Y-1.0
N4 H1 D1 M7 Z.1
N5 G1 F10. Z-1.
N6 L9801 RO+10. R1+.01 R2+1.75
N7 M5 M9
N8 GO G49 G90 Z0

45.8 Circular Pocket Clean-out Clockwise
Command form:
Format1/2:
L9901 RO R1_ R2_ R3_ R4 R5_ ;
Format3:
G299R_ W1 W2 W3 W4 W5

RO : Feedrate

R1: Tool Corner Radius

R2 : This parameter represents the diameter of the pocket.

R3 : This parameter represents the Z axis increment value of each cycle
R4 : This parameter represents the overall Z cutting depth
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R5 : Z axis feedrate

Notes:
Parameter of Format 1/2 and 3:
Format 1/2 Format 3

RO R
R1 W1
R2 W2
R3 W3
R4 W4
R5 W5

Description:

Start

if.. i

Tar C@ 1

L
L

NN

M\

7. Position the X, Y axes to the center

8. Position the Z axis to the finished depth, if R3~R5 are not
input.

9. Call for the circular pocket clean-out function

Graphic Conversational Input:

Instead of programming the engraving function, Fadal 64 MP control
provides an easier way to accomplish the programming, i.e. graphic
conversational input.
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Circular Pocket Clean-out
Clockwise (L9901) : FeedRate and Tool Corner

Feedrate (RO) |G
Tool Corner (R1) -

Diameter of pocket

Diameter (R2) [ EGE

Depth setting

Incerement (R3) -
Total depth (R4) [N
z feedrate (R5) || G

Use the arrow key on keyboard to move the cursor between input boxes and
input the parameters. Pressing YES softkey will program the engraving
function directly on the editing program.

Condition:

10. RO, R1, and R2 must be input.

11. H and D word have to be defined before calling this function.
12. D cannot be 0.

Example (Formatl):
N1 O1 (CircularPocket Clean-out Clockwise example
N2 M6 T1
N3 G0 G90 S2000 M3 X1.0 Y-1.0
N4 H1 D1 M7 Z.1
N5 G1 F10. Z-1.
N6 L9901 RO+10. R1+.01 R2+1.75
N7 M5 M9
N8 GO G49 G90 Z0
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5 Miscellaneous Operator Switches and
Buttons

This chapter will cover all the buttons and switches found in both the Fadal
keyboard and the operator panel.

5.1 Special Buttons on the Fadal Keyboard

AUTO AL JoG EDIT TABLES UTILITIES
AIR ToOL
- COOLANT BORET o ATC CCW ATC CW
! B # s % : & 2 ( ) -
1 2 3 4 5 6 7 8 9 2] * - N
T
l Q w E R T Y u 1 o P - I :
* A s D F G H J K L i v *
Shift H i shift
spacs z X c v B N M < > 1
-— . Delete
RESET Func | «g— ‘ —

There will be 13 special buttons on the Fadal keyboard, which are:
1. AUTO

MANUAL MDI

JOG

EDIT

TABLES

UTILITIES

SLIDE HOLD

COOLANT

. AIR BLAST

10. TOOL IN/OUT

11. ATC CCW

12. ATC CW

13. SPINDLE ON/OFF

©ONOUIEWN

511 AUTO

Pushing this AUTO button will switch to auto mode (see section 2.2) and
bring up the corresponding screen.

5.1.2 MANUAL MDI

Pushing this MANUAL MDI button while the machine is not in running
state will switch to MDI mode (see section 2.3) and bring up the
corresponding screen.

513 JOG

Pushing this JOG button while the machine is not in running state will
switch to JOG mode (see section 2.4) and bring up the corresponding screen.
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Pushing this JOG button in JOG mode will cause the moving of the machine
according to the current active axis and current active direction.

5.14 EDIT
Pushing this EDIT button while the machine is not in running state will
switch to Edit mode (see section 2.5) and bring up the corresponding screen.
Pushing this EDIT button while the machine is running a program in Auto
mode will enable background edit function.

5.15 TABLES
Pushing this TABLES button while the machine is not in running state
will switch to Tables mode (see section 2.6) and bring up the corresponding
screen.

5.1.6 UTILITIES
Pushing this UTILITIES button while the machine is not in running state
will switch to Utilities mode (see section 2.7) and bring up the corresponding
screen.

517 SLIDE HOLD

Pushing this SLIDE HOLD button while the machine is in running state
will cause all axes to decelerate to zero and put the machine in “Slide Hold”
status. This SLIDE HOLD button is active either in Auto or MDI mode.

5.1.8 COOLANT
Pushing this COOLANT button will toggle the flood coolant function on
and off. This button is active in all modes.
In Auto mode the flood coolant is typically turned on with a M code (M7
or M8) but can also be turned on and off using this button.

519 AIRBLAST
Pushing this AIR BLAST button will toggle the mist function on and off.
This button is active in all modes.
In Auto mode the mist function is typically turned on with a M code (M7
or M8) but can also be turned on and off using this button.

5.1.10 TOOL IN/OUT
Pushing this TOOL IN/OUT button while the spindle is not turning will
enable/disable the tool clamp function.

5111 ATCCW

Pushing this ATC CW button will rotate the turret and allow the operator
to manually load tools into the turret. The ATC CW will rotate the tool turret
or magazine in a clockwise direction.

The tool buckets or pocket count up. Pressing this button once will
increment the turret one bucket. Pressing and holding the button will continue
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to rotate the turret until the button is released.

5.1.12 ATC CCW
Pushing this ATC CCW button will rotate the turret and allow the
operator to manually load tools into the turret. The ATC CCW will rotate the
tool turret or magazine in a counter-clockwise direction.
The tool buckets or pocket count down. Pressing this button once will
decrement the turret one bucket. Pressing and holding the button will
continue to rotate the turret until the button is released.

5.1.13 SPINDLE ON/OFF

Pushing the Fn + SPINDLE ON/OFF button will start the spindle
rotation when in Jog mode or in Auto or MDI mode if Slide Hold is active.
Pushing only the SPINDLE ON/OFF button will stop the spindle rotation.

In manual mode, the spindle speed is set from the last programmed speed
and direction in Auto or MDI mode. If no speed was programmed in Auto or
MDI prior to starting the spindle with this SPINDLE ON/OFF button, the
spindle will rotate at the minimum RPM.
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5.2 Operator Panel

o ©

BLOCK OPTIONAL WORK AUX
SKIP sTOP LIGHT

FEED RATE % SPINDLE %

A X100
= = x1 X100
1 8
8 RWPG

There will be 8 function buttons, 5 switches, 3 push buttons, 1 Handwheel, 1
keylock switch, and 1 power button on the operator panel.

5.2.1 Function Buttons

OJOROXO,

BLOCK OPTIONAL WORK AUX
SKIP STOP LIGHT

ORONOXO,

CHIP CHIP CTs WASHDOWN
FORWARD REVERSE

52.1.1 Block Skip
The “Block Skip” button will toggle the block skip feature on and off.
This block skip function allows the operator to selectively ignore blocks in
the NC part program if the blocks are preceded with a forward slash symbol
(/). Pressing the “Block Skip” button will inform the CNC to ignore any NC
block that is preceded with a slash code (/).

-186-



Fadal Engineering, LLC
Fad al 3160 - #C Enterprise St. 714-993-3713

ENGINEERING Brea CA92821 www.Fadal.com

Example

N110 GO X4.5 Y6

/N120 MO (PERFORM A MANUAL TOOL CHANGE TO TOOL 6)
N130 M3 S1000

N140 ...

In the above example block N120 will be skipped if the Block Skip
function is active and the light is on. If the light is off and thus the feature
disabled, block N120 will be executed.

52.1.2 Optional Stop

The “Optional Stop” button will toggle the optional stop feature on and
off. This optional stop function allows the operator to use the conditional
stop code MO1. Pressing the “Optional Stop” button will inform the CNC to
stop iteration and wait for operator intervention when a MO1 code is read
and active. When the MO01 block is active and the Optional Stop light is on,
the CNC will decelerate the axes and spindle to zero and put the system into
a Slide Hold state. If the light is off and thus the feature disabled the M01
block will be ignored.

5.2.1.3 Work Light
The “Work Light” button will toggle the work light on and off.

5.2.1.4 AUX

The “Aux” button preserved for further function

5215 Chip Forward
The “Chip Forward” button will toggle the chip forward feature on and
off. This button will not be active if the “Chip Reverse” button holding on.

5216 Chip Reverse
The “Chip Reverse” button will reverse the chip motor. This “Chip
Reverse” button will only enable the function when the button is holding on.
Once the operator release the button, the chip motor will not reverse.
When the chip motor is moving forward, pressing this “Chip Reverse”
button will reverse the motor, once the button is release the chip motor will
resume moving forward.

5.2.1.7 CTS
The “CTS” button will toggle the coolant through spindle feature on

and off.

5.2.1.8 Washdown

The “Washdown” button will toggle the washdown feature on and off.
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5.2.2 Switches

25%  S0%

FEED RATE

52.2.1 Rapid Travel
The “Rapid Travel” switch will change the override of GO0 move.

5.2.2.2 Feedrate

The “Feedrate” switch will change the override of GO1 move.

5.2.2.3 Spindle
The “Spindle” switch will change the override of spindle RPM.

5.2.2.4 MPG Axis Selector

The “MPG Axis Selector” switch will define the current active axis of
MPG/JOG.

5225 MPG Step Size Selector

The “MPG Step Size Selector” switch will define the current active
step size of MPG/JOG.

5.2.3 Push Buttons

START SLIDE
HOLD

The “Emergency Stop” push button will stop everything of the
machine.

5231 Emergency Stop

523.2 Cycle Start

The “Start” push button refers to “Cycle Strat”. This button will initiate
the start of execution of a program when the system is in Auto or MDI
mode and the machine is in “Waiting” state.

5.2.3.3 Slide Hold

The “Slide Hold” will cause all axes to decelerate to zero and put the
system into a Slide Hold state. The Hold button is active in either Auto or
MDI mode.

5.2.4  Keylock Switch

The Keylock Switch will enable/disable the edit function, i.e. when
edit is locked, no program edit can be executed.
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Addendum

Below listed all the changes to NC programming of the original Fadal control
and the Fadal 64 MP:
1. Command is not supported in Fadal 64 MP
2. The “L” word in fixed cycles should be “K” word instead
3. Only rigid tapping in Fadal 64 MP, i.e. G74 and G84. No G74.1 or
G84.1 G codes
4. G73/G83 with I J K function is not supported
5. G75 is not supported
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~ No Recod ~ Date  Aurhor  Version
01 First Edition 2014/07/17 Otis Siah V0.0
02 Modified partial figures 2014/08/08 Otis Siah V0.1
03 Modified all figures and reviewed chp5 2014/09/18 Otis Siah V0.2
04 Add chp3.8 2014/09/19 Otis Siah V0.3
05 Add chp 3.11 2015/03/20 Otis Siah V0.4
Add M19 description
Add chp 2.5.5
06| Update Figure2-18, 2-20, 2-35, 2-41, table | 201/03/26 | Bensonyu ' V0.5
2.82
Add M40/M41/M42/M43 description in
chapter 4.2
Add M62/M63/M64/M65 description in
chapter 4.2
Fixed the figures for L9601 in chapter
07 4.4.5 and L9701 in chapter 4.4.6 2015/06/23 Benson Yu V0.6

Add Probe Function in chapter 2.7.4
Modified the description for tool sort in
chapter 2.6.1.7

Add Set Load Position softkey description
in chapter 2.6.1.7

08 Add M12, M36~M39 2015/06/29 Otis Siah V0.7

Update G codes list and M codes list
(G05.1, G74.1, G84.1)

2.7.4 Probe Function updated
Flat Cam description in 4.1.12 added
S.1/S.2 description in 4.3 added
10 Modified the description for serialization in | 2016/01/06 Benson Yu V0.9
45.1
Modified the description for recovery
mode in 2.7.3

Description 2.6.2.4 Set M. Coord added.
Specified that Z index for Engraving
11 function is incremental from R plane in 2017/01/28 Benson Yu V1.0
45.1.
Description for M68/M69 added.

09 2015/07/17 Otis Siah V0.8
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