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1. Product Overview

1.1. Product Description

The Flexx CNC provides a full interface to allow a Universal Robot to bi-directionally
communicate with a CNC machine. It utilizes pre-defined connections from the Flexx
Machine Interface (hardware) to connect with the machine's ethernet port, cycle start
button, and peripherals such as a vise, chuck, or door. Flexx CNC also provides
out-of-the-box Polyscope Program Nodes to assist in programming your robot via a

URCap interface.

1.2. Key Terms and Definitions

Term Definition / Description

Flexx Machine Interface | A hardware interface between the robot and the machine.

Flexx CNC URCap Software that runs on the robot to communicate to the Flexx
Machine Interface.
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2. Installation and Setup

21. Fanuc Hardware Setup

2.1.1.  Open the front panel of the machine behind the display

2.1.2. Pluginthe ETHERNET CABLE from the Flexx Machine Interface

MACHINE into the ATA card mounted in the yellow housing.
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2.1.3. Wire the CYCLE START digital output from the Flexx Machine Interface
M12 connector into the relay on the rear of the cycle start button.

2.1.4.  Mill: Wire the VISE digital output from the Flexx Machine Interface M12
connector into the digital input on the vise actuation control
NOTE: For setups with more than one vise, utilize the additional general
purpose OUTPUTS on the Flexx Machine Interface.

2.1.5. Lathe: Wire the CHUCK digital output from the Flexx Machine Interface
M12 connector into the clamp foot pedal connected to the machine to
close the chuck. Wire a general purpose OUTPUT on the Flexx Machine

Interface to the unclamp chuck foot pedal to open the chuck.
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2.2, Flexx Machine Interface Hardware Setup

2.21.

2.2.2.

2.2.3.

2.24.

2.2.5.

2.2.6.

2.2.7.

Connect the Machine Ethernet cable from the RJ45 connector labeled
MACHINE to the RJ45 connector on the machine.

Connect the Cycle Start cable M12 connector to the machine interface
CYCLE START Output.

Mill: Connect the Vise cable M12 connector to the machine interface
VISE Output.

Lathe: Connect the Lathe cable M12 connector to the machine interface
CHUCK Output.

Connect other general digital output and inputs to the labeled M12
connectors on the Flexx Machine Interface.

If using Ethernet to the Robot -

2.2.6.1. Connect the Robot Ethernet cable from the RJ45 connector

labeled ROBOT to the RJ45 connector inside the robot controller

cabinet.

2.26.2. Toggle the ETHERNET / DIO switch to the ETHERNET side.

If using Digital I/O to the Robot -

2.2.7.1.  Connect the robot side Digital Output connectors to the Digital

Outputs inside the robot controller cabinet. Connect the Flexx
Machine Interface side M12 connector to the 12-pin ROBOT IN

connector.

2.2.7.2.  Connect the robot side Digital Input connectors to the Digital

Inputs inside the robot controller cabinet. Connect the Flexx
Machine Interface side M12 connector to the 4-pin ROBOT OUT

connector.
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2.2.7.3. Toggle the ETHERNET / DIO switch to the DIO side.

2.2.8. Plugin AC Power to the unit.

2.2.9.  Verify that the power LED displays green.

Flexx CNC User Manual Page 8



Flexxbotics
2.3. FANUC Software Setup

2.3.1.  Switch to MDI mode using this key:

2.3.2. Hit @ until Setting (Handy) is on screen, and change the
Parameter Write Field from 0 to 1 by pressing “1” then “input” with the

field highlighted.

TUTCLE 1

1%

s rEr L=

3 PARAMETER WRITE=[1 €@:DISABLE 1:ENABLE?}
TV CHECK = ¢(A:0FF 1:0N)

Z,'? DUTPUT CODE =[L(B:EIA  1:1S0)
INPUT UNIT =[1 €B: MM 1: INCH2
1,0 CHANNEL =[5 ¢@-35: CHANNEL NO. »
SEQUENCE NO. = (B:0FF  1:0N}
PROGRAM FORMAT =@ €B:NO CNVU 1:F15)
SEQUENCE STOP =[ 8 (PROGRAM NO. >
SEQUENCE STOP =[ 8 {SEQUENCE HNO. >

2.3.3. Plug in the USB provided by Flexxbotics to the port near the controller
screen. Hit the green OPRT key. Hit the Change Device soft key. Hit the
USB soft key.
Flexx CNC User Manual
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2.3.4. Use the arrow keys to highlight 08000. Hit the green OPRT key.
Advance witht the right arrow soft key until F INPUT is present. Hit F

INPUT, then F GET, the F SET, then EXEC.

2.3.5. Return to Settings (handy) and change the 1/0O channel to 4 by pressing

“4” and then input with the field highlighted.

PARAMETER UWRITE= E ¢8:DISABLE 1:ENABLEX}

TV CHECK =P CB:0FF  1:0N>
OUTPUT CODE =[L¢B:EIA  1:150)
INPUT UNIT =[L oM 1: INCH>
1,0 CHANNEL  =[T5¢B-35: CHANNEL NO. >
SEQUENCE NO. =|p«B:0FF  1:0N>

PROGRAM FORMAT =3 (B:ND CNU 1:F15)
SEQUENCE STOP =| @ {PROGRAM NO. >
SEQUENCE STOP = 8 ¢SEQUENCE NO. 3

2.3.6. Hit the Parameter key, and enter “6019” then the No. SRH softkey in the
bottom left corner. The below field should be highlighted. Hit the right
arrow key until the OFN field is highlighted. Press “1” then “input”.

. . , 1 ._ T 0 - [ l"' [ir I
86819 SFN EDP MSY OFN DPD MCO

33 3 3 aas

RO MOM TED wes | peea

a6826

2.3.7. Return to the Setting (Handy) screen using the E key. Highlight the

Parameter Write field, type “0” and then “input”. Hit the Reset key
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2.3.8.

2.3.9.

Flexbotics

D:_S/E'T
_I to clear the alarm before continuing.

PARAMETER WRITE=[ €0: DISABLE 1:ENABLE}
TV CHECK =P COIOFF | 1:0ND
OUTPUT CODE = =f1¢B:EIA  1:1s0)
INPUT UNIT =1 ¢o: MM 1: INCH>»

~ 1/0 CHANNEL  =["5¢@-35:CHANNEL NO. 3
SEQUENCE NO. =PR«¢B:0FF 1:0N»

PROGRAM FORMAT =5 (B:NO CNVU  1:F15)

glél;UENCE STOP = 8 {PROGRAM NO. >
UENCE STOP = 8 {SEQUENCE NO. 3

Hit green OPRT key, then Change Device to CNC Mem. Use the arrow
keys to highlight 08000. Hit the green OPRT key. Advance witht the
right arrow soft key until F OUTPUT is present. Hit F OUTPUT, then F

GET, the F SET, then EXEC.

Hit the System Key i then advance with the right soft key as

shown until EMBED PORT appears on the softkey options.

199;26:11| Wl

HEM | ok s s ) I
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2.3.10.  Hit the Embed Port Soft Key and then Common. Input the IP to

192.168.1.180 as shown.

l'v:'vlﬂ L s 1.”2

BASIC
MAC ADDRESS EHEBEddDCBHF
IP ADDRESS ]192. 168. 1. 180 i
E ;. 255. 255. 8
SUBNET HASK 5_5. 20, & A

ROUTER 1P ADDRESS 0

DHCP CLIENT p

2.3.11.  Return to the previous menu using the left soft key. Now select the
Ethernet Soft Key and the Common. Verify that this IP address is also

192.168.1.180

1. POEGEAADCEAF

' DDRESS 192. 168. 1. 180
2595 5.8

SUBNET MASK Eﬁ?.gﬁﬁ.?ﬁ 0

T ROUTER 1P ADDRESS b

DHCP CLIENT 3

2.3.12.  Now hit the Data Server soft key, hit down error until CONNECT 2 is on

screen, make the host name 192.168.1.175, and set the user name as
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FTP as shown below.

CYCLE TIME v N
DATA SERVER:SETTINGIBOARD(SLOT12]

DNNECT2 37

| HOST NAMECIP ADDRESS)
' P92.163.1.17ﬁ

= PORT NUHMBER ] 21

USER NAME

F1pP

PASSWORD

2.3.13.  Hit Host Select soft key and verify the CONNECT 2 is highlighted.

Hl]] PRI PR AR Pl T R L
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2.3.14.  Switch to Edit Mode.

2.3.15.  Hit the Program Key , then green OPRT key. Hit the Change

Device soft key. Hit the DTSVR soft key.

DI | |©9:46:32] i)

PROGREA rULD[R HEXT | CHECK | {0V}
M
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MDI  #tm w vvr| | @9:46:36

PROGRH |FOLDER

CREATE | CREATE | DEI ETE |RENAME r

FREE PAGE 2842 [KBYTE] FREE FLLED | e

¢ CURRENT FOLDER: /USER/PATH1/ )
<FOLDER>

ol b b 1IKBYTE]  20208,12/15 11:31:84
e LIKBYTE]  2021/83/09 13:14:02
eod J7IKBYTE]  2022,/83/08 13:51:16
R LIKBYTE]  2021,81/04 89:38:20
i LIKBYTE]  20821-01,87 B8:47:56
JDIKBYTE]  2021,089/10 08:05:52
2232% J2(KBYTE]  2021/09/15 11:26:00
08000 1IKBYTE]  2022/03/09 12:51:2d
LIKBYTE]  2021,05/12 17:20:12

%:ggg LIKBYTE]  2021,03-18 11:48:00

HDI
TMEHBRV'
CARD

“[orsue [Tk |
HOST

¢ | enc | wmen | Ene
- MEM | CARD |ETHER

2.3.16.  All future programming should take place within this folder location, in the
DTSVR tab so that the Flexx CNC can access your programs for loading.

2.3.17.  Hit the green OPRT key and set 08000 as your Main Program using the
Main Program soft key. A small ampersand should appear next to the

program.
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CHECK | (OPET >

PROGRA|FOLDER  NEXT

0 | | uY:an: Jo|

I

£ [PrROGRM [KEY (DETAIL| [CREATE |CREATE [DELETE [RENAME
SEARCH | INPUT

2.3.18. At this point, the user can set the CNC into Memory mode

run your program unattended.

Flexx CNC User Manual
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24. FANUC G-Code Programs

24.1. Cycle End Detection

The Flexxbotics software automatically updates the selected g-code with snippets
that are used to signal back to the UR. The software looks for the following codes
in a selected g-code program to signal back to the robot that it is complete with an
operation.

e MOO - a defined place in the g-code program to notify the UR that a break in
the program is needed to perform a robot action.

e M30 - a defined place in the program to notify the UR that cycle is
completed and to perform a robot action.

e #XX -where XX is a macro - a defined place in the g-code program where
the user can define a break in the program is needed to perform a robot
action. It can also be used in g-code calculations or IF statements.

e M99 - Used to signal the end of a subprogram call. When a program is
called by a main program or sub program using M98, the program
continues until reading M99. Implemented in a Main program, it will loop the
program back to its start.

24.2. Writing Macros

The value of a macro can be written from the Flexx CNC URCap Write Macro
Program Node. This will add a macro value assignment to the top of the g-code
program prior to a cycle starting. The macro value can then be referenced in the
g-code.

2.4.3. Dispatcher Program (Alternative to Multi-Program Loading)

An alternative to the program loading method above for multi-operation is to use a

single dispatcher program. The single dispatcher program would contain IF
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statements based on the value of a “selector” macro to perform a given g-code
operation. The robot would then write the value of the “selector” macro in between
g-code operations. In order to achieve this, at the end of each operations IF
statement, an #XX macro would need to be defined for Cycle End Detection (see

Cycle End Detection above).
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3. Flexx CNC URCap

3.1. Setup

3.1.1. URCap Installation

3.1.1.1.  Plug the USB into the Universal Robots teach pendant

3.1.1.2. Navigate to the Settings page within Polyscope.

mE 2+ Q6

= unnamed:=

— Settings —

Stopped

0 23 53 17
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3.1.1.3.  On the left side of the screen, click on the System tab.

3.1.1.4.  Click the plus (+) button in the bottom left corner of the
screen.

3.1.1.5.  Open the USB device folder from the file explorer.

3.1.1.6. Select the Flexx CNC URCap file and click Open.

3.1.1.7.  Verify that Flexx CNC now appears in the Active URCaps

list with a green check mark.

3.1.2. License Activation

3.1.2.1.  Navigate to the Installation Tab within Polyscope.

3.1.2.2.  On the left side of the screen, click on the URCaps tab.
3.1.2.3. Select the Flexx CNC urcap. Open the Activate tab.

3.1.2.4. Click the “Enter a License” text box to launch the keyboard.

3.1.2.5. Enter the license code provided by Flexxbotics and click

Submit.

are!
Instructions
D Fieldbus
1. Contact support@flexxbotics.com with the robot serial number
WV URCaps 2. Enter the license from Flexxbotics into the textbox below.

Flexx CNC Activation

Flexx Beacon 578135681 EI

Flexx .
Reference Information

URCap Status Software activated!

Robot Serial Number: () 20195599999
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3.1.3. Robot Network Configuration

3.1.3.1.  Navigate to the Installation Tab within Polyscope.

Flexbotics

3.1.3.2.  On the left side of the screen, click on the System tab. In the

menu click on Network.

3.1.3.3.  Configure the network as follows:

3.1.3.3.1.  Select Static Address

3.1.3.3.2.  IP address: 192.168.0.175
3.1.3.3.3.  Subnet Mask: 255.255.255.0
3.1.3.3.4. Leave all other settings as 0.0.0.0

3.1.3.4.  Click Apply.

3.1.3.5. Restart the controller.

B2+ MH

Preferences

Network

Select your network method
O

System @ Static Address
Backu

P O Disabled networlk
Robot

Registration
URCaps

¥ Not connected to network!
Network detailed settings:

Remote

Control IP address:

Constrained Subnet mask:

Freedrive Default gateway:
Network
Update Preferred DNS server:

Alternative DNS server:
> security

192.168.0.175

255.255.255.0

0.0.0.0

0.0.0.0

0.0.0.0

Flexx CNC User Manual
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3.2. Installation Node

3.2.1.  Select the type of interface being used as Ethernet or Digital I/O.

3.2.2.  Ensure that Test Mode is check marked. This will provide the ability to
step through the UR program to test that the interface is working correctly.
In Test Mode, the program will prompt the user to Continue on every

Flexx CNC node as following:

1 v Robot Program
2 = Flexx Start CNC Cycle Flexx Start CNC CYCIe

1. Add this to the program tree to start the machine cycle.
2. Add a wait for CNC node to detect the cycle end.

Set Timeout (s) 30

© Message

Message

0 Click Continue to start cycle

| Stop Program ” Continue

3.2.3.  Once a program has been verified to be working, uncheck the Test Mode.
This will remove the pop ups and allow the program to run continuously

without user interaction.
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3.3. Overview of Program Nodes

3.3.1. Flexx CNC Select Machine: In the Before Start Sequence of the Robot

Program to select the type of machine that the robot program is tending.

okurma_template*

Q _ Graphics Variables

Move
1 v BeforeStart ~
Waypoint 2 = Flexx Select CNC: FANUC_Advan( Flexx Select CNC
Direction 3 vl Robot Program 1. Select the machine to use.
5 4 ® 'Single operation example. Repeg 2. If usihg FANUC_Basic please refer to documentation on the avallable nodes
Wait 5 L. Call OpenDoor 3. FANUC_Advanced requires an FTP data server setup on the machine.
Set 6 B Wait: 3.0 .
Popup 7 %, Call CheckDoor Select Machine FANUC_Advanced v
8 @ B If doorinput< True
Halt 9 D firr Set Timeout (s) 30
Comment 10 LN
g 11 L. Call ClampPart 3
REfk 12 ® 'Add moves to leave part in ch

Set Payload 13 ¢ % Else

> Advanced 14 [ Popup: Door state not confirm
15 Y. Call CloseDoor

) Templates 16 B Wait: 3.0

> URCaps 17 % Call CheckDoor
18

¢ & If doorlnput= False
19 ® ‘Door confirmec C
20 L. Call RunOp1 v

'R R Nl = Flexxbotics

3.3.2.  Flexx Select G-Code: Run the specified g-code program on the CNC on
the next cycle start. For Fanuc, specify the g-code program name so that

it matches EXACTLY the name of the program in the Data Server Folder.

Example if the program name is O8005:

Q _ Graphics Variables

Move

34 @ Popup: Door state not confirm A
" Flexx Select G-Code
Waypoint 35 % RunOpl
Direction 36 1. This node prepares the CNC to run the correct G-Code.
37 2. Each G-Code program on the interface USB is labelled with a program number 01-64

Wait 38 - Flexx G-Code: 08005 3. If using Digital 1/0, select the matching program number to the G-Code program
that needs to run.

Set 39 | @/ 'Any macros need to be written 4. If using Ethernet interface, type in the exact name of the G-Code program that
40 = Flexx Write Macro: 20 to 500 needs to run.
Popup
41 ® 'Method 2: Single program (dispg
Halt 42 = Flexx G-Code: Dispatcher.min Select Machine FANUC_Advanced v
Comment a3 = Flexx Write Macro: 8 to 1
4 44 14 RunOp2 | G-Code Program Name 08005
Folder I
45 ® Methoc
SetPayload 45 @ Lo Set Timeout (s) 30

> Advanced 47 = Flexx G
48 ® 'Any macros need to be written ¢
> Templates 49 | = Flexx Write Macro: 20 to 1000
> URCaps 50 ® ‘Method 2: Single program (dispg
51

= Flexx G-Code: Dispatcher.min
52 = Flexx Write Macro: 8 to 2
53 Ya UnclampP... -~
< >

A CCXBEES Flexxbotics

O Power off —— | 00%
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3.3.3.  Flexx CNC Define Cycle End: Specify a macro that should be used for

cycle end detection. This would likely only be used if you are using a

dispatcher program to switch between operations.

> Basic O\ _ Graphics Variables
= Flexx CNC: Open Door ~
27 T Call UnclampPart Flexx CNC Define Cycle End

28 L. Call FlipPart
V URCaps 29 L. Call ClampPart 1. Add this node to define macros that notify the rabot It is complete an operation.
2. Any instance of the defined macro in the G-code wil be appended with a cycle stop
Flexoc CNC 30 = Flexx CNC: Close Door command by the Flexx machine interface.
Define Cyel... 3 L. Call FinishedPartOutFeed 3. When;he cycle stop ;ommand is comp\et}e.‘the Flexx machine interface will
El CNC communicate to the Wait for CNC node that it is OK to proceed.
F::‘i:herals 32 't RunOp1 4. CRITICAL ensure a Select G-Code node is inserted PRIOR to this node in the
33 » sequence.
Flexx CNC 34 »
Write Macro 54 = Flexx G-Code: 123-Opl.min Macro Variable Name: 10
Flexx Select 36 [® 'Method 2: S ram (disg
CNC Al 3
37 = Flexx G-Code: SingleProgram.m Set Timeout (s) 30
FlexocSelect . 38 = Flexx Write Macro: §to 10
G-Code
39 = Flexx CNC Define Cycle End: 10
Flexx Start 40 1, RunOp2
CNC Cycle
Y 4 . 11 MUl
Flexx Wait 42 ®
For CNC oads the next g-coae operag
43 = Flexx G-Code: MultiProgram?2.r
Flexx Method 2: Sinale proaram (disd
Reference 44 » d 2: Single program (disy
45 = Flexx G-Code: SingleProgram.m

46 = Flexx Write Macro: 8o 20

29 X BED Flexxbotics

Normal

3.3.4. Flexx CNC Write Macro: Specify a value for a macro prior to the cycle
start running. This is used to change variable parameters as well as
initiate operation switching when using a dispatcher program. The Write

Macro Value can either be specified as a numeric or a UR Script Variable.

q _ Graphics Variables

26 = Flexx CNC: Open Door ~

27 L. Call UnclampPart Flexx CNC Write Macro
28 . Call FlipPart

W URCaps 29 1. Call ClarnpPart 1. Add this node to write values to a macro in a G-code program.

2. Macros that need to be written are expected at the start of the G-code

Fle)fx CNC 30 = Flexx CNC: Close Door 3. Use the macros to execute different sections of the G-code after cycle stops.
Define Cyel.... 37 | 1, calFinishedPartOutFeed 4. CRITICAL ensure a Select G-Code node is inserted PRIOR to this node In the
Flexx CNC 32 . RunOpl sequence,
Peripherals 33 P
. Macro Variable Name: 8

Flexx CNC 34 [ ]
Write Macro. 35 _ fieux G-Code: 123-Oplmin
FlexcSelect 36 @ lethod 2: Single arn (disy Write Macro Value: 10

L] e
@ys 37 = Flexx G-Code: SingleProgram.m
Flexx Select 33 = [Flexx Write Macro: 8to 10 Set Timeout (s) 30

G-Codk
ods 39 = Flexx CNC Define Cycle End: 10

Flexx Start 40 14 RunOp2

CNC Cycle 2 ’

Flexx Wait 42 » ‘

For CNC 1
43 = Flexx G-Code: MultiProgram?2.m

Flexx I 47 5 aram (dis
44 Method 2: Single program (dis|

B0 ® ‘Method ingl gram (disy
45 = Flexx G-Code: SingleProgram.r

46 = Flexx Write Macro: 8o 20
<

43 XEH®T Flexxbotics

Normal
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3.3.5.  Flexx CNC Peripherals: Control peripheral devices from the Flexx
Machine Interface. This node allows you to select which peripheral to

control via a digital output. The list of peripherals coincide with the output

labels on the Flexx Machine Interface enclosure.

2 P06
Q _ Graphics Variables

> Advanced

52 E: Regy A~ .
Flexx CNC Peripherals
) Templates 53 = Flexx G-Code: CHUCKOPEN.mir, P
v URCaps 54 = Flexx Start CNC Cycle 1. Add this node to control CNC perlpherals from the robot.
55 Z Wait: 1.0 2. Select the peripheral to control.
Flex_x CNC 56 1, ClampPart 3. Ensure the peripheral is connected to the correct digital output on the machine
Define Cycl... interface
57
Flexx CNC 58 igital output to vise
Peripherals 00 =i 2gLa outbul Lo visq Select Peripheral Control Vise Output HI v
= e 59 = Flexx CNC: Vise Output HI
w?i:’; Macro. 00 ® Method 2: G E: ReqL ) [Vise Output LO
61 = Flexx G-Code: CHUCKCLOSE.m Set Timeout (s) Vise Output HI
Flexoc Select
NG 4 62 = Flexx Start CNC Cycle 8 o Output LO
Flexx Select o3 E| wait: 1.0 Door Output HI
e 64 % StockPartinFeed oor Outpu
‘Movements to pick s Chuck Output LO
Flexoc Start 65 #® 'Movements to picl
CNC Cycle 66 ¢ b Move) Chuck Output HI
Flexx Wait o7 © Approach_InFeed General OUtpLEL LO
o 68 » n times a pallet routine car
For CNC " N General Outputl HI
Flexx 69 [l Pallet 1
Reference 75 1. FinishedPartOutFeed General Output2 LO
vements to place finished pq General Output2 HI
> General Output3 LO
— General Output3 HI
—-—

LI A 24 e o g e g

Power off

3.3.6.  Flexx Start Cycle: This will trigger the Cycle Start Output on the Flexx

Machine Interface to trigger a cycle start on the machine.

Q _ Graphics Variables

13 L Call PlacePartinMachine ~

Waypoint 14 = Flexx CNC: Close Door Flexx Start CNC Cycle

. . 15 . Call RunOpl "
Direction 1. Add this to the program tree to start the machine cycle.

: 16 = Flexx Start CNC Cycle 2. Add a wait for CNC node to detect the cycle end

Wait 17 = Flexx Wait For CNC
Set 18 = Flexx CNC: Open Door Set Timeout (s) 30
= 19  La Call UnclampPart

EEP 20 La Call FipPart
Halt 21 L. Call ClampPart
CEmERE 22 = Flexx CNC: Close Door

4 23 ta Cal RUnOp2 s

ey 24 = Flexx Start CNC Cycle

Set Payload 25 = Flexx Wait For CNC

26 = Flexx CNC: Open Door

> Advanced
27 L. Call UnclampPart

> Templates 28 . Call FlipPart

) URCaps 29 T Call ClampPart
30 = Flexx CNC: Close Door
31 T Call FinishedPartOutFeed
32 %. RunOpl

<
248 oox 1l

Flexxbotics
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3.3.7.  Flexx Wait for CNC: This node will wait for the CNC to complete running
the g-code program or complete running an operation. It will wait at the
node until a signal from the machine has been received.

For g-code completion, the M30 code is used to signal to the robot at this
node that the program has completed (see Cycle End Detection in the

FANUC G-Code Programs section).

For g-code operation completion (when the program has not completed,
but the robot needs to perform a task), an #XX (defined macro) is used to
signal to the robot that the machine has completed.

Once the signal is received, the robot program will continue. Depending
on the cycle time of the program or operation, it is important to adjust the

Timeout input to be greater than that cycle time.

flesx_multi_op D ﬁ E
Qpen. Save.

default
Nam,

Q _ Graphics Variables

1 v BeforeStart ~ .
Waypoint 2 = Flexx Select CNC: Olkuma Flexx Wait For CNC
Direction 3 9 Move) 1. Add this node to wait for the CNC to complete an operation,
4 @® SafetHome 2. Once detected, the UR will continue through the program tree
Wait 5 ¥ Robot Program 3. When using Ethernet, ensure at least one macro read is defined corresponding to
set 6 ¢ o Movel the cycle stop point in the G-code.
Popup 7 ® Oursicetactine Set Timeout (s) 180
8 = Flexx CNC: Open Door
(LI 9 % Call UnclampPart
Comment 10 L4 Cal StockPartinFeed
4 11 ¢ & Move) I»
(Felfelr 12 @® OutsideMachine
Set Payload 13 L. Call PlacePartinMachine
14 = Flexx CNC: Close Door
15 L. Call RunOpl
16 = Flexx Start CNC Cycle
17 = Flexx Wait For CNC
18 = Flexx CNC: Open Door
19 L. CallUnclampPart
20 |t Call FlipPart -
< >
= — H
¥ COXBRET Flexxbotics

o Power off S — 1 00% Sw‘nu\ar.h:-n.
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4. Step by Step Programming Guide

The following step by step explanation provides guidelines as to how to set up the robot to CNC
communications. This example does not include how to program robot movements relative to
the machine, but may provide some general insight for program architecture.

e Step 1: Add the Select Machine Program Node to the Before Start Sequence of the
robot program. Select “FANUC” as the machine being used.
e Step 2: Create a new SubFolder called RunOp1. In the SubFolder:
o Add a Select G-Code Program Node and select the g-code that needs to run.
o Decision: Is the selected g-code a dispatcher program?
m Add a Write Macro Program Node and write the value of the macro
needed to perform Operation1 within the dispatcher program.
m Decision: How are you performing cycle end detection?
e MOO or M307? Do nothing.
e Macro: Add a Define Cycle End Program Node and specify the
macro being used for detection.
o Decision: Do you need to write a macro value to the machine?
m Add a Write Macro Program Node to write the value of the macro.
o Decision: Are you performing multiple operations on the part?

m Repeat Step 2 by creating a new SubFolder for the next operation.

fleso Iti_op*
m E d;aj\?u = rE? E E
Q

i Command Graphics Variables
‘ Move - 1 I e ~
‘ — 32 % RunOpl Flexx Select G-Code
aypoint
| 33 ® 'Method 1: Multiple programs ta
‘ Direction 34 #®| 'Loads the next g-code operatid 1. This node prepares the CNC to run the correct G-Code
. 35 =/ G-Code: 123-Opl 2. Each G-Code program on the interface USB is labelled with a program number 01-64.
‘ Wait : 00 2 ,e X S 3. Select the matching program number to the G-Code program that needs to run.
3 36— Method 2: Single dispatcher pr 4. If using Okuma & Ethernet interface, type in the exact name of the G-Code
i 37 = Flexx G-Code: Dispatcher.min program that needs to run.
Popup 38 = Flexx Write Macro: 8 to 10
it 38 = Flexx CNC Define Cycle End: 10 Select Machine Okuma v
| 40 1. RunOp2
Comment 41 ® 'Vethod 1: Multiple programs tc G-Code Program Name 123-Opl.min
Folder 1 42 (@] 'Loads the next g-code operatid  *
43 = Flexx G-Code: 123-Op2.min i
‘ Set Payload Set Timeout (s) 30

44 ®| Method 2: Single dispatcher pr
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Example of Step 2 (from template)
e Step 3: Ensure the door and vise / chuck are open in the Robot Program prior to starting
any part load routines.

o Add a Flexx CNC Peripheral - Door Output LO command (check the polarity of
the AutoDoor being used. LO may indicate Door Open or Door Close; switch the
Flexx CNC command to match the polarity.)

o Lathe: Add a Flexx CNC Peripheral - Chuck Output LO command (check the
polarity of the chuck input being used. LO may indicate Chuck Open or Chuck
Close; switch the Flexx CNC command to match the polarity.).

o Mill: Add a Flexx CNC Peripheral - Vise Output LO command (check the
polarity of the vise input being used. LO may indicate Vise Open or Vise Close;

switch the Flexx CNC command to match the polarity.).

fleso c_okuma_template3 C C
E .j;_;fau\; _okuma_template3* D ? a LL <
og

New,

Run

Q _ Graphics Variables
) Advanced

1 BeforeStart ~ .
Flexx CNC Peripherals
> Templates 2 == Flexx Select CNC: Okuma P
Vv URCaps 3 | Robot Program 1. Add this node to control CNC peripherals from the robot,
4 @ 'Ensure vise { chuclk / door are op 2. Select the peripheral to control.
g:mecggd 5 = Flexx CNC: Door Qutput LO 3 Ensure the peripheral is connected to the correct digital output on the machine
6 = Flexx CNC: Chuck Dutput LO rnterface.
Flexoc CNC 7 | Retrieve the stock part'
Peripherals etrieve the stock par Select Peripheral Control Chucl Ourpur LO v
8 Y, Call StockinFeed
(AlzEes GhYe 9 |®| 'Load the stock part in the machin
Write Macro 0ad the stoclk pal 1 [he macnin )
Y. Call LoaaFart Set Timeout (s) 30

— =
- o

Flexx Select
pRryis & L. rall ClnseDonr
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e Step 4: Program a routine to retrieve a stock part and load it into the machine.

o Lathe: When loading the stock part in the chuck, utilize the Flexx CNC
Peripheral - Chuck Output HI command to close the chuck (check the polarity
of the chuck input being used. HI may indicate Chuck Open or Chuck Close;
switch the Flexx CNC command to match the polarity.).

o Mill: When loading the stock part in the vise, utilize the Flexx CNC Peripheral -
Vise Output HIl command to close the vise (check the polarity of the vise input

being used. HI may indicate Vise Open or Vise Close; switch the Flexx CNC

command to match the polarity.).

D& 2+ Q

Run Program | Inst:

q - Graphics Variables
56 Flexx CNC Peripherals ~
B0 LoacPare Flexx CNC Peripherals

W URCaps 58« Move ) ) 1. Add this node to control CNC peripherals from the robot,

59 @ OutsideMachine 2. Select the peripheral to control,

g:zecg;!d 80 @ InsideMachine 3 Ensure the peripheral is connected to the correct digital output on the machine

S @ ApproachClamp interface.

Flexx CNC 62 W Movel

Peripherals oveEl » Select Peripheral Control Chuck Output HI w
63 ® ClampPosition

Flexx CNC

0 64 = Flexx CNC: Chuck Output HI
Write Macro Set Timeout (s) 30

Fl Select 65 ®| 'OPEN GRIPPER'

exXX selec

CNC 4 86 @ ApproachClamp 5
67 «p Movel

Flavwv Qalart

e Step 5: Call RunOp1 in the Robot Program main loop.

e Step 6: Add a Flexx Cycle Start after Call RunOp1 in the Robot Program main loop.

e Step 7: Add a Wait for CNC after Cycle Start in the Robot Program main loop.

ult

Run Program

Q _ Graphics Variables
) Advanced . .
9 ®@ 'Load the stock part in the machin Comment
> Templates 10 Y, Call LoadPart
v/ URCaps 11 Y. Call CloseDoor
12 ® |Run operation 1'

Please enter comment:

Flexx CNC
Define Cycl... 13 T CalRunOpl |Run operation 1
- o 14 = Flexx Start CNC Cycle
exx .
Peripherals 15 = Flexx Wailt For CNC
16 # Flip part for operation 2*
Flexxx CNC

Write Macro 17 s Call OpenDoor
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e Step 8: If running a multi-operation, it is likely that the part needs to be flipped after the
first operation. Write a subprogram that flips the part. When flipping the part:
o Use the Flexx CNC Peripheral - Door Output to control the Door
o Lathe: Use the Flexx CNC Peripheral - Chuck Output to control the chuck to
remove and place the part.
o Mill: Use the Flexx CNC Peripheral - Vise Output to control the vise to remove
and place the part.

e Once the part is flipped, repeat Steps 5, 6, and 7 in the Robot Program main loop to call

the next operation and start the cycle. See example below:

@ $ g‘; okuma_template3*

Pragram | Instsllstion  Move Log

> Basic O\ _ Graphics Variables

Advanced

#® Flip part for operation 2 -~ Comment
> Templates 17 4 Call OpenDocr
v URCaps 18 Y. Call FlipPart
19 Y4 Call CloseDoor Please enter cormment:

Flexac CNC I JE———
Define Cyel,.. 2° ® Funoperstion 2 |Run operation 2
= NG 21 4 Call RunCp2
exx
Peripherals 22 == Flexx Start CNC Cycle
23 = Flexx Wait For CNC
Flexx CNC

24 |® 'Retrieve finished part’
25 1, Call OpenDoor

Write Macro

Elasnr Calant

e After the part has been completely machined, write a routine to Unload the part and
place it into a finished part outfeed. During that process:
o Use the Flexx CNC Peripheral - Door Output to control the Door
o Lathe: Use the Flexx CNC Peripheral - Chuck Output to control the chuck to
remove and place the part.
o Mill: Use the Flexx CNC Peripheral - Vise Output to control the vise to remove

and place the part.

Flexx CNC User Manual Page 30



