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Fanuc robots

This section of the documentation provides an overview of typical operations using a Fanuc robot to prepare a
new program in RoboDK and transfer it to the robot. RoboDK supports all Fanuc robot controllers since RJ2,
including RJ3, R-30iA and R-30iB. This documentation is based on the R-30iA Fanuc controller.

Note: It is recommended to request the ASCIl Upload option (R507) on the Fanuc robot controller to easily
transfer LS program files generated offline without any issues, as explained in the section comparing LS and TP

programs.
Transfer a robot program

We must follow these steps to load a program from a USB drive:

Plug the USB drive on the teach pendant

Select Menu->File

Select Utilities>Set device->USB

Select DIR

Select the TP or LS program file from the USB disk (BALLBARTEST.TP for example)
This will automatically save the file to the FR memory of the controller

Select the program in the FR memory and select LOAD (screen button)

arwnpE
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Important: The ASCII Upload option is required for offline programming. This allows loading LS files directly to
the controller. Alternatively, LS programs (ASCII files) can be compiled to TP programs (binary files) from the
PC using Fanuc’s WinOLPC tools (MakeTP).

Important: The linear speed of programs created with RoboDK is defined by the register R[10] by default. If the
speed is not set in the program it must be set manually. In that case:
Select: DATA>Type->Register, R[10]=50 (for a speed of 50 mm/s)

Start a robot program

Follow these steps to start a robot program on the Fanuc robot controller.

Select FCN (teach pendant button)->Abort all
Select SELECT (teach pendant button)

Select the program (BALLBARTEST for example)
Press and hold the Deadman switch

Select RESET. All alarms should disappear.
Select and hold the SHIFT button of the teach
Select FWD (button on the teach pendant)

NogosrwdhE
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Robots-Fanuc.html#LSvsTP
Robots-Fanuc.html#LSvsTP

SYST-178 SHIFT-RESET Pressed
COMM_INIT LINE 65 RUNNING [H[&i]

All 686792 bytes free 5/25
No. Program name Comment
1 -BCKEDT- [ 1
2 ATERRJOB VR [ 1
3 BICSETUP VR [ 1
4 COMSET PC [ 1
5  DEARGAINEEERNPC [RoboDK Driver v2]
6 GEMDATA PC [GEM Vars 1
7 GETDATA MR [Get PC Data ]
8 GET_ HOME PC [Get Home Pos ]
9 GO _MC [RoeboDK Circular ]
10 GO MJ [RoboDK Joint Mov]

DRIVERRDK S3 is selected

[ TYPE ] CREATE ~ DELETE  MONITOR [ATIR]

Retrieve robot joints

Follow these steps on the Fanuc teach pendant to retrieve the robot joints of your real robot.

1. Select POSN (button in the teach pendant) to see the current robot position
2. Select JNT on the screen or select COORD (button in the teach pendant) to select the joins mode.
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Joint Tool: 1

Fault SYST-179 SHIFT-RESET Released

170 | USER]

Jl: 0.000 J2: 0.000 J3: 0.000
Ja: 0.000 J5: 0.000 J6: 0.000
J2/J3 Interaction: 0.000
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Retrieve the Robot Tool (TCP)

Robot tools are stored as registers on Fanuc controllers (UTOOL). These steps allow you to create or modify
robot tools (TCP, also known as UTOOL in Fanuc robot programming).

1. Select MENU->Setup—>Frames
2. Select a tool using the arrows or the touch screen and select ENTER.
3. Modify the X,Y,Z,W,P,R values as required.

Note: A program generated from RoboDK may set up the tool on the robot controller as you defined it in your
RoboDK simulation. This behavior depends on what post processor you use and how you generate programs in
RoboDK.

Fault SYST-179 SHIFT-RESET Released PROG-04 leased while running (D

LINE O ABORTED eI

+ = [H @ SETUP Frames

1/10 Tool Frame / Direct Entry 2/10

1 UTILITIES | 1 Prog Select T ) X Y zZ Cornn_:.ent )
2 TEST CYCLE 2 ZDT Client . | Gripper | 1 0.0 0.0 415.0 [3jaw_Gripper ]
3 MANUAL FCTNS 3 General Snoanielly 1 2] o.0 0.0 200.0 [Eocat2 1
4 ALARM G Logic B 1 3 0.0 0.0 0.0 [Ecat3 1
5 1/0 e mveTE 1 4 0.0 0.0 0.0 [Eoatd 1
6 Ref Position troke it b 1 5 0.0 0.0 0.0 [Eoat5 1
7 FILE ¥ 7 Port 1nit fost Comm 6 1 6 0.0 0.0 0.0 [Eocaté 1
8 Ovrd Select i ] 7 0.0 0.0 0.0 [Eocat? 1
9 USER 9 User Alarm B ] 8 0.0 0.0 0.0 [Eoat8 ]
7 o= P 1 9 0.0 0.0 0.0 [Eocat9 1
== i i o~ NEXT -- 1 10 0.0 0.0 0.0 [ ]

Menu Favorites (press and hold to set)

x
O [ TYPE ] DETAIL CLEAR SETIND

Fault SYST-179 SHIFT-RESET Rel

yo
SETUP Frames

Tool Frame Direct Entry a/7
Frame Number 2

1 Comment: Eoat2

2 : 0.000

3 Y 0.000

4 z:

5 W: 0.000

6 P: 0.000

7 R: 0.000

Configuration: NDB, 0, 0, O

HH [TYPE] [METHOD]  FRAME
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Setup Fanuc’s FTP Server

Fanuc’s FTP server is enabled on recent Fanuc controllers by default.

You can validate FTP credentials in the menu:

1. Setup>Host Comm
2. Select FTP

If you see an anonymous username you may be able to connect through FTP without credentials.

Tip: If you use FileZilla client or other FTP client to connect to the Fanuc robot make sure to provide a / (forward
slash) as the default remote address. Alternatively, you can provide the path of the folder you are willing to

access (for example :md). Otherwise, the controller will not list available folders.
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UTILITIES 2
TEST CYCLE
MANUAL FCTNS

FILE

USER
== [IF§t ==

3 General
4 Frames

5 Macro

9 User Alarm
0 -- NEXT --

pl Prog Select 5 ;pendant Setup
2 Menu UTility 3 gg rogic

7 Port Init
8 Ovrd Select o

4 Stroke limit
|5 Host Comm

& Passwords
& Ref Position -

0 -- NEXT —-—

ALARM 2
e ki [ semoe g
6 SETUP | seTUr sy

SETUP Protocols SETUP Host Comm

/7
Protocol Description
TCP/IP TCP/IP Detailed Setup
TELNET Telnet Protocol

sM Socket Messaging Device

S oUWl

PPP Point to Point Protocol
PING Ping Protocol

HTTP HTTP Authentication
File Transfer Protocol

FTP

Ccl
cz2
c3
c4
c5
cé

cs8

1/8
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dede de e e ok ok ke ok 0
TEST ddkdkdkdkdkkhkkhkkk 0
anonymous dede dede e ok ok ke ok 0
anonymous ek ko ok ok 0
anonymous dede dede e ok ok ke ok 0
anonymous ek ko ok ok 0
anonymous ek ko ok ok 0
anonymous dede dede e ok ok ke ok 0

[ TYEE ] DETATL [ SHOW ]

[ TYPE ]

LIST
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RoboDK driver for Fanuc

Robot drivers provide an alternative to Offline Programming (where a program is generated, then, transferred to
the robot and executed). With robot drivers, it is possible to run a simulation directly on the robot (Online
Programming). More information available in the Robot Drivers section.

A connection between RoboDK and the Fanuc robot can be established to move the robot automatically from a
connected PC using RoboDK. This allows using the RoboDK Run on robot option for online programming and
debugging. The connection can be established through a standard Ethernet connection (TCP/IP).

Important: The driver will use and override UTOOL 1 and UFRAME 1 registers. Registers 50, 51 and 52 and
Position Registers 50, 51 and 52 are also used by the driver. All values in these registers will be overridden
when the driver program is started. It is recommended to perform a backup before running the driver.

Note: This mode of operation requires the Fanuc software option User Socket Messaging (R636 or R648,
depending on the controller) and PC Interface (R641). The Karel option is also required to run PC files (R632).
Alternatively, it is also possible to use the PCDK option (make sure to select the FanucPCDK driver).

Follow these steps to set up the RoboDK driver for Fanuc:

1. Download the Fanuc driver program files and transfer the following robot programs to the robot controller:

a. RDK_S3.PC-> This is the main program that manages the communication through S3 (socket
communication port number 3 — S3). Make sure to select the correct version (latest Fanuc robot
controllers require using the version under the V9 folder).

GO_MJ.TP

GO_ML.TP

GO_MC.TP

GO_PROG.TP

cooo

Follow these steps on the robot teach pendant to prepare the communication between your Fanuc robot and
RoboDK:

1. Select Menu-(Next)-System-[TYPE]-Variables.

a. Select $HOSTS_CFG (holding shift while selecting key down will help you scroll down faster)
b. Select Number 3
c. Set $SERVER_PORT to 2000

($HOSTS_CFG[3].$SERVER_PORT = 2000)

Select Menu-Setup

Select [TYPE]-Host comm
Select [SHOW]-Servers
Select “S3”-Enter.

arwn

a. Set Protocol Name to SM

b. In Port Name, if multiple ports are available: Set Port to P3 (or the corresponding port).
Set Inactivity Timeout to 9999

Set Startup state to [CHOICE] START

Set Current state to STARTED:

To do so, select [ACTION]-DEFINE, then [ACTION]-START

® o

6. Start the program RDK_S3:

Select the Select button from the teach pendant.

Scroll down towards the RDK_S3 program

Select Enter (button from the teach pendant)

Select Shift-Reset and Shift-Forward to start the program

You should see the RUNNING message on the teach pendant. If the program failed to run it is
likely that you don’t have a robot option (PC Interface or User Socket Messaging) or you did
not take the correct version of the PC program.

coow
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Robot-Drivers.html#RobotDrivers
https://robodk.com/doc/drivers/Connect-Fanuc-robots-with-RoboDK.zip

[ I B B sysT-178 SHIFT-RESET Pressed

O 2 0| COMM_INIT LINE 63 T2 RUNNING 100%
Select
707236 bytes free 3/22
No. Program name Comment
1 -BCKEDT- [ 1
2 ATERRJOB VR [ 1
3 R GEKEPC [RoboDK Driver v3]
4 GEMDATA PC [GEM Vars 1
5 GETDATA MR [Get PC Data ]
6 GET_HOME PC [Get Home Pos ]
7 GO_MC [RoboDK Circular ]
8 GO _MJ [RoboDK Joint Mov]
9 GO_ML [RoboDK Linear Mo]
10 GO_MLs [RoboDK Move Line]
[ TYEE ) | CREATE I DELETE | MONITOR I [ATIR ] |

Note: If you see an error message such as “Undefined built-in” on line 72 it means your robot controller does
not have the User Socket Msg option.

7. In RoboDK, provide the IP of the robot and select Connect to connect to the robot.

Note: If the communication fails or the robot enters in error mode you should restart the program RDK_S3 and
reconnect from RoboDK.

Note: The port 2000 is used as default for both RoboDK and Fanuc. The port in section 1.c can be different but
the same port needs to be specified in RoboDK (“Robot port” section of the robot connection menu).

Important: If the program does not show as running it means that a controller option is missing. In this case you
must contact Fanuc to activate the User Socket Messaging option.

Note: The program RDK_S3 must be selected and running for the robot communication to work properly. If the
S3 register can’t be used for the robot driver you can load another PC file (such as RDK_S4) that uses another
S register.

Note: If you have a position or additional exes, or the default axis mapping in RoboDK does not reflect the axis
mapping of the real robot, you can modify the mapping for the driver by editing the file located in
%appdata%\RoboDK-Drivers\ FanucSM.exe.ini. For additional information see the advanced section at the end

Driver Configuration
You can configure additional settings of the driver using the INI file. This allows you to configure how you map
external axes.

When you run the driver for the first time, it will generate a file containing flags for configuring advanced
parameters of the driver such as external axes mapping. The location of this settings file can be found at the
beginning of the driver's log on the line that starts with Loading settings.

Tip: If multiple custom configurations are required, simply make a copy of the driver with a unique name.

RoboDK for Fanuc Robots 6




ﬁ Connection to ABB CRB 1300-7/1.4 (log) = O X

Criver for RoboDK 5.7.1.24130 2
Disconnected

Stopped

Starting robot driver: C:/RoboDK fapi/robot/FanucsM. exe

Using RoboDK RoboDK v5.7.1

Starting...

RoboDK driver for Fanuc Socket Messaging v5.3.1

Digconnected

5/FanucsSM. exe.ini

AXIS_MAPPING_00:0
AXIS_MAPPING_01:1
AXIS_MAPPING_02:2
AXIS_MAPPING_03:3
AXIS_MAPPING_04:4
AXIS_MAPPING_05:5
AXIS_MAPPING_06 :6
AXIS_MAPPING_O7 :10
AXIS_MAPPING_08 :8
AXIS_MAPPING_09 :9
AXIS_MAPPING_10 :7
AXIS_MAPPING_11:11
AXIS_MAPPING_12:12
AXIS_MAPPING_13:13
AXIS_MAPPING_14:14
AXIS_MAPPING_15:15
AXIS_MAPPING_16:15
AXIS_MAPPING_17:17
AXIS_MAPPING_18 :18
AXIS_MAPPING_19:19
Sending command. .. W

You can open this file with any text editor, and you'll find a list of axes used by RoboDK and the corresponding
axes on the Fanuc robot controller side. Additionally, you can enable extra debug printing and change the number
of motion groups that will be used.

If, for example axis 8 in RoboDK corresponds to axis 9 on the robot controller you would simply change the
number on the right-hand side to the correct value, you can see the configured mapping in the startup message
below the Loading settings message.

Axes 0-9 are Motion group 1 and Axes 10-17 are motion group 2, thus if your external axis is in the second
motion group, it corresponds to axes 10 in the configuration file.

Program Compilation (LS vs. TP)

This section explains the difference between Fanuc LS and TP program files and how to automatically compile
programs for Fanuc robots using RoboDK.

A binary file is required to run robot programs on Fanuc robots (TP, also known as TPP). Programs for Fanuc
robots generated by offline programming software (such as RoboDK) are in LS format (ASCII, text-readable and
not compiled). There are two options to convert LS robot programs to TP programs:

1. Have the ASCII Upload software option on the robot. This option might be available on the robot already.
The best way to check if this option is available is to provide an LS file to the robot and it should be
automatically converted to a TP file. For example, place the file on the FR disk and select LOAD on the
teach pendant.

2. Compile the program using the WinOLPC tools from Roboguide. In this case, the same computer where
RoboDK is installed can compile the LS program automatically using the “maketp.exe” compiler tool from
Fanuc. This command requires a « robot.ini » file. This file can be generated with the setrobot.exe utility
from WIinOLPC if Roboguide was installed and a work station was saved on the computer (“Work Cell”).

If you have Roboguide WIinOLPC tools installed in the default location, RoboDK automatically TP programs
automatically right after an LS program is generated.

Make sure you have selected a robot using the setrobot executable file. If the TP file is not generated and you
have Roboguide WinOLPC installed, you may need to follow these steps:

1. Open windows explorer and navigate to the WinOLPC installation folder:

C:\Program Files (x86)\FANUC\WinOLPC\bin

2. Right click the setrobot.exe file and select Run as administrator
3. Select the robot Work Cell (a Roboguide WorkCell is required)

RoboDK for Fanuc Robots 7




s ThisPC » Windows (C) » Program Files (x88) » FANUC » WinOLPC » bin

o

Mame

[#=] setrobot.exe

0
| robotini pen
(&) printtp.exe E; Run as administrator
Troubleshoot compatibili
[55] maketp.exe P 4
[ ktrans.exe Pin to Start
(85| kconvars.exe T-Zip >
[#E] kedict.exe CRC 5HA >
%] frwinutils.dll [d Edit with Notepad++

Alternatively, the contents on the following folder can be copied from the default folder:

C:\Program Files (x86)\FANUC\WinOLPC\bin

to the folder:
C:\RoboDK\api\Fanuc

Note: It is preferable to respect the compilator version but not mandatory. The compilation should work if the
virtual WorkCell robot and the real robot have the same number of axes and same configuration in terms of
options. Once you have a robot.ini file it is possible to use maketp.exe without the need of using setrobot.exe
every time you change your robot.

Follow these steps to select a post processor compatible with Fanuc RJ3 controllers:

1. Right click the robot

2. Select Select Post Processor
3. Select Fanuc RJ3

4. Generate your program (F6)

| ¥ Visible @ Select one item ? X
! '+ \isible Reference Frame
v Visible Robot Flange Select a Post Processor for the robot Fanuc LR Mate 200iC
. Adept Vplus -
@. Teach current pesition Ctrl+T B Allen_Bradley_Logix5000
. *l Add Reference Frame B comaucss
%’ * Add Tool (TCP) = 33"50-:22
1 4 . ENs0_
g .t\ Add Tool (TCP) from file... TR,
SR Attach Tool g B renuc_R30iA
[ ‘& Change Configuration (_Arc
@ Select Post Processor ) GCode BnR
U Options... . GSK
D) e B HwiN_HRSS
wync ernal Axes B «2ro
™ (Connectto robot.. = Kawasaki
KUKA_custom
M Saveas.. B cukaiwa
B ruxa KR2_CamRob_AvgSpeed
% Replace robot B xuka KRz
cut Chiex B «uKka KRC2_CamRob
€3 B KUKA_KRCZ_CamRob AvgSpeed v
Copy Ctrl+C =
Paste Ctrl+V Cancel

Tip: More information available in the Post Processors section.

Follow these steps if you did not install Roboguide WinOLPC in the default location and you want to obtain a TP
file automatically when you generate a program from RoboDK:

RoboDK for Fanuc Robots 8



Post-Processors.html#SelectPost

Select Program->Add/Edit post processor

Select Fanuc RJ3 (or the post processor you would like to use). All post processors are also accessible
via the folder: C:/RoboDK/Posts/. Also, make sure you are not using a compiled post processor.

3. Locate the variable PATH_MAKE_TP (around line 103) and enter the path where the maketp executable
is located.

e

RoboDK post processors for Fanuc robots support using 6 axis robots synchronized with external axes such as
turntables or linear axes.

Note: More information about customizing post processors is available in the Post Processors section.

RoboDK for Fanuc Robots 9



Post-Processors.html#SelectPost

Updating controller kinematic parameters

This section explains how you can update the kinematic parameters (DH table) on the robot controller after

calibrating the robot using RoboDK’s Calibration and Performance package.

Modifying the controller DH parameters will impact all programs manually created on the controller. Keep a copy

1.

of the original DH parameters in case you would like to revert back to the controller factory settings.
In the calibration window, open the Calibration parameters.

G Robot calibration-Fanuc M-900iB,/360

Robot: * Fanuc M-900i

Show signature Reset project

Make mastering program

Robot calibrated on 2020-11-25 14:56:37. Calibrated error: 1.923 mm, using 80 measurements,
Base setup
Measure Show . Measurements Reference Update

Scheduled measurements: 20, Measurements taken: 20,
Robot base with respect to measurement system:

[335.947, 5631,000, -170.658, -0.007, 0,002, -1.546]
Measured distance between axis 1and 2: 411,815 mm (angle of 90,053 deg)
Mominal distance: 410 mm (angle of 90 deq)

Cirrular inlanar arrare are 0 O0A D

111 and 1 0220 049 mm for svie 1 and 2 recnectively

2. Select Geometric simplified.

@ Calibration parameters

Mastering

Scheduled measurements: 100. Measurements taken: 80.

alibrated on 2021-2-1
Six poi

ments.

Calibration
Measure
Position Errors:
MNominal
PR

RoboDK for Fanuc Robots

3 mm, using 80

0K

Retrieve the robot calibrated DH parameters. In the Robot panel and select Parameters. Then select
Export Table.

10



Name: Fanuc R-2000i8/165 s Robot: Fanuc R-2000iB/165F

Cartesian Jog
Tool Frame ™ Spindle = with respect to robot flange
[%,Y,Z]mm | Rot[X,¥ ,Z ]deg - Fanuc/Motoman L 1
2.888 e.e88 558.808 2.888 2.808 8.e00
Reference Frame | *_ Fanuc R-20008/15! ~ | with respect to robot base
——— . Kinematic parameters:
[X,Y,Z]mn | Rot[ Jdeg - Fanuc, - W
8.802 8.802 0.088 o.288 o.000 [ o | Rot[x,Y ,z ldeg - ~ | I 1

©.880 -£78.888 9.800 ©.988  ©.999
Tool Frame with respect to Reference Frame

[X,¥,Z]mm | Rot[X,¥ ,Z ldeg - Fanuc/Motoman Sl 1

@ Fanuc R-2000iB/165F - Export Robot Kinematics 7 *
Kinematics Model

Mominal Denavit Hartenberg (OH)

® Accurate ® Denavit Hartenberg Modified (DHM) E.I:Dp'g.r data

Joint 1

Joint 2 -9 M 310.6824
Joint 3 8 1075.0
Joint 4

Joint 5

Joint &

5. Make sure to use the Accurate kinematics. The Nominal one can be used to compare with the controller
default DH parameters.

Use the Danavit Hartenberg Modified model to modify your controller parameters.

On the robot teach pendant, open the System variables -> $PARAM_GROUP[1].

Find the $DH_A and $DH_D parameters.

© N

e Hold | Fault SRVO-012 Power
1/0 d

SYSTEM Variables
$PARAM_GROUP[1] 162/236
151 SARMLOAD_Z [3] of REAL e
152 SDUTY‘ENB [9] of BOOLEAN
153 $DUTY PARAML [9] of REAL J1: 000 J2:

154 SDUTY_PARAHZ [9] of REAL Jli .000 g“S’ o e '
i:: $QSTOP_TOL [9] of REAL Eli -.000 : e g
e :z?iill:y?ﬁ ?Z] e J2/J3 Interaction: -.000

i TEGER
158 $ARHLOAD_NUH [9] of INTEGER
159 $DH_THETAO (8]

& of REAL
160 $DH_THETA (9] of REAL

161 $DH D [9] of REAL
162 $DH A
163 SDH_RLPHA [S] of REAL
164 SLIHK_‘H [9]1 of REAL
165 $LINK_SX [9] of REAL
166 & [9] of REAL
167 $LINK_SZ [9] of REAL
168 $LINK IX [9] of REAL
169 SLINK_IY [9] of REAL
170 2 (9] of REAL
171 & of REAL

failure recovery
MASTERING LINE 0 AUTO ABORTED [ G1 J0INT]

it

[TYPE]  DETAIL

9. Moadify the DH values with the a and d values from the Export Robot Kinematics window.
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1/0

STEM Variables
SPARAM GROUP[1].5DH A

1 1
2 (2] 1
3 (31 2
4 4] 0.
5 [5]
6 161
i 7]
8 (8]
9 (§:3]

[ TYPE

1/0
SYSTEM Variables

coooo

Fault SRVO-012 Power failure

recovery
MASTERING LINE 0 AUTO ABORTED [ G1 JOINT] 10

]
075.000 4
25.000 J1: 000 J2: <000 J3: -.000
000 J4: .000 J5:  -.000 J6: 000
000 El: ~.000

000 J2/J3 Interaction: =.000

.000 E
.000 -
.000

1
Fault SRVO-003 Deadman switch

released

MASTERING LINE 0 ABORTED [EISI;

$PARAM GROUP([1].$DH D 1/9 il Tool: 9 =

1 om

2= SN2 0.000

SEe3] 0.000 J1: 000 J2: 000 J3:  -.000

4[4 -1279.832 J4: 1000 J5:  -.000 J6: -000

5 5] 0.000 El:  -.000 B |

6 (6] -215.000 J2/33 Interaction: -.000 1

o 171 0.000 y

8 8] 0.000 4

8- 19] 0.000 3
3
|
|
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