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We would like to point out that we recommend participation in one of our

one-day training courses. These trainings will provide you with valuable

insights and give you the necessary know-how to get the most out of our
products.

For more information and to register, please visit our training page at:
https://www.flexfactory.com/en/contact-and-support/trainings
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1. SYSTEM INSTALLATION Mechanical recommendations of the robot in relation to flexfeeder

The UR robot is placed next to the flexfeeder in order pick parts from the
working area on the feeding surface. The field of view of the camera
defines that working area.

The minimum distance d between robot main axis and feeder surface
centrum is constrained by robot's shoulder that should not collide with
the flexfeeder. The maximum distance is constrained by robot's
limitations to reach the corners of the picking surface. The following
tables summarize recommended values for these minimum and
maximum distances in this particular setting.
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Any other mounting options (e.g. diagonal of, in front of or above the
flexfeeder) are independent of this.

In general, it is the responsibility of the integrator to avoid collisions
and singularity movements of the robot.

Minimum Distance d / cm
UR3e URbe UR10e
X185 33 36 42
X250 not applicable 39 45
X350 not applicable 44 50

Maximum Distance d / cm
UR3e URbe UR10e
X185 34 b4 120
X250 not applicable 60 116
X350 not applicable 53 110
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How to connect the robot to the flexfeeder

The flexfeeder's System Controller provides ethernet ports to the robot

system. A simple patch cable enables the electrical and logical
connection of both systems.

. System Controller (SC)

The IP address of the flexfeeder can be seen on the start page of the

display:
ol K
Reset Camera Seh
Home
-
default ’:,. <) _
— x X ) Tb
= Jobs #~ Actions &
x x
About Flexfeeder x
Actions
Manufacturer: F\EX'BC(OW com e
, Product: flexfeeder X250 -
-3 . O tiens
&5 Operations M3, Performance Revision: REV-A e
Serial Number: X250-01-0009 Q
IP 1:0.0.0.0 Settings
IP 2: 192.168.2.100
Software Version: 2.0.0
Q Settings o Help
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2. RELEVANT ROBOT POSES

Pick pose: Set this pose as if an object is picked from anywhere
on the feeder surface. This pose is adjusted automatically during
productive operation according to detected objects.

Name of the pose: Pick pose

Attention! Feeder surface needs to be perpendicular to
camera’s optical axis.

Involved URCap node: FFX production

Out of view pose: Pose of the robot arm located outside the
flexfeeder camera'’s field of view.

Name of the pose: Out of View Position

Attention! The gripper and any cables should also be outside
the camera’s field of view in this pose.

Involved URCap node: FFX installation
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Above shaker pose: After gripping a part from the surface, this
robot pose is approached. E. g. teach pose above a corner of the
feeder surface.

Name of the pose: Above Shaker Position

Attention! This pose must be accessible without collision from
any gripping poses on the feeder.

Involved URCap node: FFX installation

Calibration poses: The calibration object is placed at four different
positions on the feeder surface. Ideally, the corners of the feeding
area visible to the camera are used for this. Set the robot poses
accordingly.

Name of the poses: Pos 1 - 4
Attention! The order of the poses must be either clockwise or
counterclockwise.

Important! Do not cross

Involved URCap node: FFX calibration positions
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3. PREPARATION FLEXFEEDER
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Please follow the check list to get the flexfeeder ready for
production and calibration.

1. Set up flexfeeder electrically and mechanically. Further
information can be found in its documentation “assembly
instruction”.

2. Switch on flexfeeder, execute a reset command from its
touchpad and turn operation mode to “auto”.

3. Teach a user defined part for calibration and production,
respectively. See documentation “Anleitung zum Einrichten
eines neuen Teils” for further information.

4. Configure appropriate jobs on the flexfeeder for calibration
and production, respectively. This includes product specific
parameters like feeding force and frequencies.

5. Activate one of those two jobs on the flexfeeder touchpad

depending on what you want to do next: run a calibration or a
production cycle.
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4. INSTALLATION AND SETUP
URCAP
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Universal Robots Graphical Programming Environment

ffx_calibration_example
g wampz [ [

default

ke 2+ H

Inactive URCaps
~ Remote TCP & Toolpath

@ flexfeeder

System
Backup

Robot
Registration

URCaps .
URCap Information
Remote URCap name: flexfesder ~
Control Version: 1.0.0.SNAPSHOT
Developer: flexfactory AG

Constrained | o " " nfo: Giessenstrasse 15, 8953 Dietikon, Switzerland

Freedrive Description: flexfesder XOS connector for universal robots.
Copyright: Copyright notice (C)
Network License Type: License type
u pdate License:
> Security * Insert your own licenses here *

*+ An example is shown below * v

O Normal Simulation .

E Main menu = Settings = System = URCaps

1. Insert USB Drive with URCap file in USB drive's root folder.
2. Press “+" and choose URCap file from USB drive.

3. Restart system.

Note: The URCap plugin can be uninstalled by using the “-" button.
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R B2+ Q

S —
Safi .
List of Flexfeeders
> No. Connection D Above Shaker Pos Out of View Pos
eldbus
n» 0 ]

192.168.2.80:8082 bdf609c5 Q V4 Off
Vv URCaps
== 2) @ 192.168.2.90:8082 bdf609c7 () [ Q) on
installation
3) @ 192.168.2.100:8082  bdf609c8 [ off
Y [+
Status: Indicates if the feeder is online and can be reached.
Connection:|P and Port of the feeder
Above Shaker Pos:Has the "Above Shaker Position" been teached?
Out of View Pos:Has the "Out of View Position" been teached?
+ Add a new feeder to the list.
# Edit the feeders settings.
T Delete the feeder from the list.
Expert mode: off flexfeeder

P4 > installation > URCaps = FFX installation

The first page of the FFX Installation screen shows you a list of all
configured flexfeeders. The columns in the table are:

- Slot number

- Connection status

- IP-Adress and Port

- Device D

- Has the "Above Shaker Position” been teached
- Has the "Out of View Position” been teached

- Action Buttons (Edit, Delete, Add)

- Activation-Toggle

To add a new feeder, click on the '+'-Button in a free row.

To edit the configuration of a flexfeeder, click on the Pen-Button.
To remove the configuration of a flexfeeder, click on the Trashcan-
Button.

Notice: The yellow background of a row indicates, that there are missing
configuration settings.
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= b

Sisten| 11w
S p—
> safety

IP-Address: 192.168.2.90 Jefault 1€
D Features
> Fieldbus Port: 8082 Default: 8082 Last checked: 04:08:28, 17.01.2024
¥ URCaps Apply and test connection

FFX
installation

Connection status: @ Flexfeeder is connected

1) Above Shaker Position:

After gripping a part from the working area, this position is
approached. E. g. teach position above a corner of the working area.
This position must be accessible without collision from any gripping
position on the feeder.

Create Delete ] l Move to H Update

2) Out of View Position:

Pose of the robot arm located outside the flexfeeder cameras field
of view. Note: The gripper and any cables should also be outside the
cameras field of view In this pose.

Create | Delete ‘ ‘ Move to | ‘ Update
Output debug messages: [ Output trigger messages: [ Enable 2-layer selection: a
flexfeeder

P4 - Installation > URCaps = FFX installation - flexfeeder
Configuration

1. Check the IP address and the port of the flexfeeder. A successful
connection is visible via the status indicator.

2. Create and teach two feature poses that are necessary for the
application with a flexfeeder.

a. Above shaker: After gripping a part from the surface, this robot
pose is approached. E. g. teach pose above a corner of the feeder

surface.

Attention! This pose must be accessible without collision from
any gripping poses on the feeder.

b. Out of view: Pose of the robot arm located outside the flexfeeder
camera'’s field of view.

Attention! The gripper and any cables should also be outside
the camera’s field of view in this pose.
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"Enable 2-layer selection”: When you enable this option, you are able to
select the part-layer which should be used when searching for new
parts.

The desired layer can be selected on the "FFX request part™-node.

Hint: For the “2-layer-selection” a corresponding "2-layer” job must be
set up and configured on the Cognex camera.

Via the "< Overview"-Button, you can return to the Overview-Page.
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5. MULTIFEEDER FUNCTIONALITY
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1 ¥ Robot Program b
2 &% FEx2prodeten
3 = FEX2 start production

4

C

™ Init runtime variables
= FFX2 request part
10 ? & Loop

FFX
calibration

FFX program node

Request completed

Variables

pr1c2168200  v|

Select Feader

Gets and stores the actual communication thread status with respect to the ongoing

m‘bﬂ Tl = FFX2 request compieted
12 = FFX2 request completed
f:xd."‘““ 13 ¢ I If request_done== True
14 9 b If request_result== True|
415 2= part_index:=0
16 ? & Loop isPartindexValid(:
17 W Prepare next part
21 9 ® Pick up part
22 9 b Movel
23 @© part_pose_aba
24 9 o Movel
25 © part_pose
26 ® Please add teo
27 9 ® Grab tool action

v

< >
*8SXBBEZ

O Normal

Request result:
3

request.

Requiest done

request_done v ‘

request_resuit v ‘

request done: Bool that holds current communication status of part request. It is

stored to the selected varlable

request result: Bool that holds if current request has been executed successfully

flexfeeder

-

Each FFX node is equipped with a selector to specify the flexfeeder it

should engage with. This selector can be found in the upper right of

the node details.

Progam
asic

> Advanced
1 ¥ Robot Program
> Templates 2 ¢ |v FFX production
v URCaps 3 = <empt
FFX

calibration

FFX
production

FFX program
node

*IOSXBEDZ

FFX production

Variables

This node is used to frame the pick and place flexfeeder production cycle.

Select Feeder: Please

select your flexfeeder

o Flexfeeder not configured!

The configuration of the selected Flexfeeder is not completed. Please go to
Installation / URCaps / FFX Installation and complete the configuration.

v

If you start with a "FFX calibration” or "FFX production” node, you can
initially specify the desired flexfeeder.

Reference: flexfactory X-S-URCap_01 11.04.2024
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Program

N

> Advanced
1 B Robor Program “ FFX program node
> Templates 2 @ ¥ FFX2 production
 URCaps 3 = FFX2 start production
4 = Init runtime variables Request completed
c’ 'm'xmm ] = FFX2 request part Salet Favdes
10 @ & Loop Gets and stores the actual communication thread status with respect to the ongoing
FFX i request.
o B = EFX2 request completed
12 9 b IF requestdore== True | |
FFX program - equest_ Request done request_done v
node ® b Ifrequest result==True
14 = part_indexi=0 r
= Request resuit: Irequest_resuit v ‘
q15 ® & Loop isPartindexVakd(. L =
16 ™ Prepare next part
20  ® Pick up part
21 ¢ o Movel
22 © part_pose_abo
23 ¢+ Movel
24 @ part_pose request done: Bool that holds current communication status of part request. It is
25 ® Please add ool s | Storedto the selected varlable
26 ¢ ® Grab tool action request result: Bool that holds if current request has been executed successfuly.
27 - o
< >
— £
95 xXxBAEW lexfeeder

After this initial selection, the selector will be read-only, to prevent
configuration errors.

Hint: If you insert a "FFX program node”, the selector will stay
editable.
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6. CALIBRATION

1
2
3
4
5
6
7
8
11
12
13
14
17
18
19
20
21
22
23
24
25
29
30
31
34
35
36
37
38
39
40
41
42
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X Variables Setup
¥ Robot Program
¢ ® pick up calibration part 1

¢ m calbration
¢ ¥ FEX calibration 2
= FFX calibration positions 3
® [nit runtime variables

2 Loaop not ffx_calibration_finished()
= FFX reguest next position
¢ ® Place part on next calibration pc
o & Move|
¢ b Movel
® part_pose
2 Wait: 1.0
® 'Please add tool actions to
¢ m Release tool action 4

® part_pose_above
= FFX store actual pose
m Move out of camera view
= FFX send part placed
? = Pick up part from feeder
o & Move|
¢ b Movel
@® part_pose
X Wait: 1.0
#® 'Please add tool actions to
¢ m Grab tool action 5

- Cempiy =

® part_pose_above
¢ ® place down calibration part 6

- onhy =

m Open = Choose ffx_calibration_example.urp program.

The calibration program is set up. Compare illustrated tree
on the left side. At points 1 through 6 the user has to
define different robot poses and implement process tasks.

1. Add commands or subroutines to folder pick up calibration
part: At this point in the program, the robot must fetch a
calibration object.

Note: The calibration object must already be taught in the

vision system, see documentation “Anleitung zum

Einrichten eines neuen Teils".

2. Click and configure FFX calibration: Set camera job name
to an existing calibration job's name (default: “ffCalib").
That camera job has to have the ability to detect the
calibration object in favour.

3. Click and configure FFX calibration positions:

a. The calibration object is placed at four different
positions on the feeder surface. Click and set them
here. They are arranged counter clockwise on the
feeder surface.

b. Setvalue to parameter “approach height”. The robot
approaches the four different positions on the feeder
surface trough these hovering positions.

4. Add commands or subroutines to Release tool action.

bl

Add commands or subroutines to Grab tool action.

6. Add commands or subroutines to place down calibration
part: The calibration object can be returned to its home
position. Insert appropriate routines here if applicable.

Save as 2 Type new file name - Save all

m Run program

Note: The calibration is needed one time only to know the mapping
between the camera and robot coordinate systems.

Reference: flexfactory X-S-URCap_01 11.04.2024 page 15 of 30



7. PRODUCTIVE OPERATION

1 X Variables Setu .
P ﬁ Open = Choose ffx_productive_example.urp program.
2 ¥ Robot Program
3 ¢ «b Movel
4 ® start pose 1 1. Click pose start_pose and set corresponding waypoint. The
5 ¢ m production robot approaches the feeder through this pose.
5} ¢ ¥ FEX production 2
7 = FFX start ducti . . .
, ® ar, bro Lfc on 2. Click and configure FFX production:
B8 B it runtime variables ) .
13 = FFX request part a. Select feeder job that was configured on the feeder
14 ¢ & Loop before, see feeder documentation.
15 = FFX request completed b. Click pose pick pose. Set this pose as if an object is
16 ® 1B/ If request_done==True picked from anywhere on the feeder surface. This
17 ¢ If t ft==T . . . . .
= reque,S Jresu rue pose is adjusted automatically during productive
18 a= part_index:=0 . . .
19 ¢ |2 Loop part index< ffx_p_pe operation according to detected objects.
20 W Prepare next part
24 ? ® Pick up part Attention! Feeder surface needs to be
25 9 b Movel perpendicular to camera’s optical axis.
26 @® part_pose above
27 %« Mowvel . )
8 ®| part_pose 3. Add commands or subroutines to Grab tool action.
29 @ 'Please add tool actiol
30 ¢ = Grab tool action 3 4. Add commands or subroutines to Place part folder. This
L = <empty= includes gripper actions as well as moving commands to
32 @ Mowel . . .
b Move place the object at a desired location.
33 ® part_pose_above
34 W Send next request?
39 ™ Move out of view Save as 2 Type new file name = Save all
42 ® Please add mowve comirr
43 9 m Place part 4 m Run program
44 - emply=
45 m Next part
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8. LIST OF URCAP NODES
CALIBRATION
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FFX calibration = Configuration

Q - Graphics Variables
~

S Varisbles Setup FFX calibration

‘Waypoint 2 v Robot Program
ST 3 ¢ v FFX calibration
4 = FFX calbration posttions
Wait 5 ™ Init runtime variables
Set 8 @ 2 Loop not ffx_calbration_finish _ Aktions

9 = FFX request next position

FFX calibration allows the robot to peform a hand-eye calibration.

Fope 10 9 ® Place part on next calibratic Camera Job: ffCalib
Halt 11 ? b Move|
COTRent. 12 © FFXAboveShaker
= 413 © part_pose_above
Folder 14 ¢ o Movel
Set Payload 15 @ part_pose
16 B Walt: 1.0
17 = FFX store actual pose
15 @ Pioss avaroot
19 9 m Release tool action
20 K watt: 0
21 ? b MoveL
Camera job: Enter the name of the calibration job fiie that is configured and stored on

22 © part_pose_above
“ - = the vision system.

flexfeeder

@ 000

Start node of calibration process. Enter the name of the
calibration job file that is configured and stored on the vision

8 xXBBEEZ

system.

FFX calibration = Actions

RS 2 + Q2 H

Q _ Graphics Variables
~

Move
1 X Variables Setup
Waypoint 2 v Robot Program FFX calibration
Direction 3 ¢ v FFX calibration
4 = FFX callbration positions FFX calibration allows the robot to peform a hand-eye calibration
Wait 5 & Init runtime variables
Set 8 @ & Loop not ffx_calloration_finishe Configuration -
9 - FFX t next positi rie
P FFX request next position Resjueat et position
10 % m Place part on next calibratiof XY v
Halt Gets the next calibration information from the
1 ¢ < Move) ) =] [1E) || | ieterminderto genacatsthe dest robot poses:
7 12 FFXAboveShaker These are stored in two variables: the "part pose
\Comment: © Ll [ A Sbovetis usedto spproach the final calibration
413 © part_pose_above F  Requestnedt Storeactusl  Send part pose on the feeder surface, i.e. "part pose*
Foldei 14 9+ Movel position placed
Set Payload 15 @ part_pose
i e e
17 = FFX store actual pose
> Templates 18 ) ‘Please add taol
) URCaps 19 ¢ m Release tool action
20 B Watt: 0
21 ¢ b Movel
22 © part_pose_above
e ' , Add action [
< > J
9o xR flexfeeder

< ’ Normal

eed 10

00O

Start node of the calibration process. This includes the actions
“Request next position”, “Store actual pose” and “Send part place”.
The user can add these nodes individually.

Reference: flexfactory X-S-URCap_01 11.04.2024
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FFX calibration positions

QI e v

1 X Variables Set:
Aol Selp ~ FFX calibration positions
2 v Robot Program

3 @ v FFX calibration

Set the calibration corner positions and the approach heignt parameter used for the

4 = FFX calibration positions calibration.
5 ® Init runtime variables -
Set B ¢ & Loop not ffx_calbration finsné | Pos1 @ | set | [ Move here |
Por 12 i - ;Fx request next poslfnon ) 5
§ r P
- & Place part on next calibratiof Pos2 @ Set ‘ Move here
Halt 11 @ o Move] —
e 12 © FFXAboveShaker P
413 © part_pose_above , Pos3 @ | Set || Move here
foicad 14 @ o Movel
Set Payload 15 @ part_pose Pos4 @ set || Move here
6 Wait:
> Advanced 1 B Watt: 1.0
17 = FFX store actual pose
> Templates 18 . skl
) URCaps 19 9 = Release tool action Approach height 20.0 mm
20 B wait: 0
21 ¢ o Movel Approach height
® The robot approaches the four different poses on the feeder surface trough elevated
22 pact_pose_sbave ~ | and generated poses. This elevation is defined by the parameter “approach height”

< >
Ao XKBBREZ flexfeeder

@ v — 000 @

The calibration object is placed at four different positions on the
feeder surface. Click and set them here. They are arranged

counter clockwise on the feeder surface within the view field of
the camera. The robot approaches those four different positions
on the feeder surface trough hovering positions that are defined

by the scalar “approach height”.

FFX Request next position

Q _ Graphics Variables

1 X Variables Setup -~
FFX program node
‘Waypoint 2 v Robot Program prog
Direction 3 ¢ v FFX calibration
4 = FFX calibration positions Request next position
Wait.
s gt o Gets the next calloration information from the feeder in order to generate the next
Set 8 ¢ £ Loop not ffx_calibration_finishe robot poses. These are stored in two variables: the “part pose above" is used to
5B g = FFX request next position approach the final callbration pose on the feeder surface, i.e. "part pose”
: 10 © m Place part on next calibratiof
Halt. 11 9 b Move Part pose: part_pose v
R TETaE 12 © FFXAboveShaker
413 @ part_pose_above o b - b -
art pose above: art_pose_above
Foider 14 @ b MoveL. B Eepe
Set Payload 15 © part_pose

17 == FFX store actual pose

> URCaps 19 ¢ m Release tool action

20 B wait: 0
21 9 *b Movel

22 @ part_pose_above 7

< >
[ X S-RS g Nl g== flexfeeder

@ ‘ 000 @

eed 1(

The next calibration information is get from the feeder in order to
generate the next robot poses. These are stored In two variables:
the part_pose_above is used to approach the final calibration pose

Reference: flexfactory X-S-URCap_01 11.04.2024 page 18 of 30
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part_pose on the feeder surface. To configure this approaching
height refer to node FFX calibration positions.

FFX Store actual pose

Q - Graphics Variables

1 X Variables Setup ~
2 ¥ Robot Program
3 ¢ v FFX calibration

FFX program node

4 = FFX calibration positions Store actual pose

s s I ST The current robot pose is measured and stored. This placing postion wil be sent to the
Set 8 @ & Loop not ffx_calibration_finishe feeder later (see FFX send part placed).

9 == FFX request next position

: 10 © m Place part on next calibratiol
Halt 11 9 o Move|
Comment 12 © FFXAboveShaker
413 © part_pose_above »

oide 14 9+ Movel
Set Payload 15 @ part_pose

7 = FFX store actual pose
19 ® Prose saa
> URCaps 19 ¢ m Release tool action

20 B wait: 0
21 @ b Movel

22 © part_pose_above s

< >
9SS XxEBETZ flexfeeder

= 000

The current robot pose is determined and stored. This placing
position will be sent to the flexfeeder later.

FFX Send part placed
W82+ QH

Q _ Graphics Variables

Move = = o
W, ij B wat: 1.0 FFX program node
aypoint = FFX store actual pose
Deection L ® SR . Send part placed
Wait 19 ¢ m Release tool action
20 B wait: 0 The last saved placing position is sent to the feeder for further processing. Next a new
Set 21 @ o Movel picture is snapped and the object detection on that picture is executed
Popup 22 @ part_pose_above
Halt 23 = Move out of camera view
27 = FFX send part placed
Comment 28 ¢ ® Pick up part from feeder
Folder 4 29 ¢ b Move) L
30 © FFXAboveShaker
Set Payload 31 © part_pose_above

33 @© part_pose
T lates =
% 2 wer: 10
> URCaps 35 » -

36 ? ® Grab tool action
37 B Wait: 0
38 @ part_pose_above v

< >
A XBRTZ flexfeeder

ONumml S ° 0 0 ; .

The last saved placing position is sent to the flexfeeder for further

processing. Next, a new picture is recored and the object detection
on that picture is executed.
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9. LIST OF URCAP NODES
PRODUCTION
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FFX production = Configuration

24 QB

Q _ Graphics Variables

1 X Variables Setup ~
Waypoint 2 v BeforeStart FFX productlon
Direction S R Calink grioper This node s used to frame the pick and place flexfeeder production cycle

a4 = saved poses

Wait 14 v Robot Program _ Actions Operations

Set. 15 ¢ b Movel

Popup 16 © start_pose Feeder Job ffX-demo ~| [c
17 ¢ m production
Halt. 18 ¢ v FFX production Pick pose: (/] Set position | ’ Move here ]
Comment 19 = FFX start production i i g
4 20 8 Init runtime variables * Approach height 15.0 mm
Folder g P 2
25 = FFX request part
Set Payload 26 9 & Loop Request all [m]
7 - FF
2 FFX request completed
28 ¢ & Ifrequest_done== True
> Templates 29 ¢ b Ifrequest resut==1 | Feeder job: Select an appropriate feeder job wherein the actual parts where taught
> URCaps 30 2= part_index:=0 Pick Pose: Define pose "pick pose” as if an object is picked from anywhere on the
31 9 £ Loop part_index< feeder surface. This pose is adjusted automatically during productive operation
2 ¢ ' Prepare next pa according to detected objects.The feeder surface needs to be perpendicular to

camera's optical axis,
33 = FFX get part |,
2 — T Request all: Request all avaible parts on the feeder surface or only the first

<
29 CXBREZ flexfeeder

O Normal

Start node of pick and place production process. Select feeder job
that was configured on the feeder before, see feeder
documentation. Set “pick pose” as if an object is picked from
anywhere on the feeder surface. This pose is adjusted
automatically during productive operation according to detected
objects. The robot approaches these poses through elevated poses
that are defined by the scalar "approach height”. Decide with
"Request all” whether between image recordings a single or all
candidates on an image are processed.
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FFX production = Actions

fix_production_dem

det
N
A

1 X Variables Setup
2 v Beforestart FFX production

3 L Call init_gripper

This node Is used to frame the pick and place flexfeeder production cycle

4 m saved poses

15 @ o Movel it & :

16 @ start_pose XY equest par
Triggers a new request for parts to grab.

17 ¢ m production D v D - Depending on configurations in the other node

18 ¥ v FFX production this request can be delayed by a user defined
condition (see node FFX start production).

19 FFX start production Request part  Request Get part pose

20 ™ Init runtime variables " completed

25 = FFX request part

Set Payload 26 ¢ © Loop Iﬁ
27 = FFX request completed v
Advanced
28 ® b If request_done== Tru¢ —7
> Templates 29 9 b If request_result==1 Shaker
> URCaps 30 2= part_index=0 somed

31 ? & Loop part_index<
32 9 ®m Prepare next pa

33 = FFX get part | ,
a2 s ‘ Add action l

< i >
9 o xXxEBpEZ flexfeeder
O Normal s ; ° 0 O y .

Start node of pick and place production process. This process is

built up from the actions "Request part”, "Request completed”, "Get
part pose” and "Shaker cleared”. The user can add individual
actions to the usual flow.

FFX production - Operations

Q - Graphics Variables

1 X Variables Setup ~
2 v Beforestart FFX production

3 L. Call init_gripper
4 = saved poses

This node s used to frame the pick and place flexfeeder production cycle.

14 v Robot Program Configuration Actions

Set 15 9 «} Movel
. Reset

16 @ start_pose oy

Popup 17 $ sedtedon oo Executes feeder movements in order to
productios reference all drives and thus brings the system
Hait 18 # v FFX production into the 'Ready’ state.
Comment. 19 = FFX stert production Reset Stop cycle Dispense
4 20 ® Init runtime variables "

25 = FFX request part
Set Payload 26 ¢ & Loop [ ‘ oo
27 = FFX request completed Qgﬂ_‘ DDOD
28 @ b If request_done==Trus
29 ? & ifrequest _result==1 Reject Purge
30 2= part_index=0

31 ? £ Loop part_index<
32 ¢ ® Prepare next pa

33 = FFX getpart { ,

Add operation

< >
Ao XBBEEZ flexfeeder

@ — 000 @

Start node of pick and place production process. The user can add
flexfeeder operations to the program tree. These include stopping

all flexfeeder actions (“Stop cycle"), resetting the flexfeeder
("Reset”) or explicitly trigger a transport operation ("Dispense”,
"Purge” and "Reject”).
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FFX start production:
R 2 ¢ QH

Q _ Graphics Variables

M 1 X Variables Setup %
st -]
Waypoint 2 v BeforeStart EEX-start PR ductlon
Direction 3 L. Callint_gripper The communication and trigger threads are spawned. The feeder production cycle fs
4 = saved poses started.
Wait 14 v Robot Program R A\
T 155 e Mol equest part delay:
= 16 @ start_pose @ No delay
" 17 ¢ m production OApurox imity to point
Halt 18 ¢ v FFX production
= 19 = FFX start production O comparison against robot axes
4 20 ® Init runtime variables [
i 25 = FFX request part

Set Payioad 26 ¢ & Loop
27 = FFX request completed
28 @ b If request_done==Tru¢
2 Tempiates 29 ? b If request_result==1
> URCaps 30 2= part_index=0

31 ? £ Loop part_index<
32 ? ® Prepare next pa
3 No delay

= FFX get part
= FPXQEPAT v | e command request part is directly executed by the feeder

< ’ >
A9 XBREZ exfeeder

O Normal

This node spawns a thread for trigger and communication

purpose. This thread must be configured how to handle a request
part command in the further program flow. The option “No delay”
causes a request part command to trigger an image acquisition
without delay.

The options "Approximity to point”and “Comparison against robot
axes” are explained in the following nodes.

FFX start production
W 2 ¢ 2 H

Q _ Graphics Variables

Move 1 X Variables Setup ~
= S leinaa FFX start production
Direction 3 Y Callinit_gripper The communication and trigger threads are spawned. The feeder production cycle is
4 m savedposes started
Wait 14 v Robot Program
oo 15 9 55 Movel Request part delay:
TS 16 @ start_pose O o delay
17 ¢ m production @ Approximiy to point
Halt 18 ¢ v FFX production
CORERE 19 = FFX start production (O comparison against robot axes
4 20 ® Init runtime variables 3
o 25 = FFX request part
Satemiosdl 25 15 Loop Trigger pose: @ | Setposition | [ Move here

7 - FF:
2 FFX request completed
28 ? b If request_done== Trug Distance: 20.0 mm
> Templates 29 9 b If request_result==1
> URCaps 30 2= part_index-=0

31 # 2 Loop part_index<
2 9 m Prepare next pa
Approximity to point
s ’
33 | T FRXgetparti | e command is delayed unti the robot is close to a defined postion

4 >
[ R S-RS g Nl == «feeder

O Normal

The selection"Approximity to point” causes a delayed image

acquisition. Only when the robot pose is close to the set pose, the
trigger is released.
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FFX start production

Q - Graphics Variables

Move 1 X Variables Setup
Waypoint 2 v BeforeStart FEX atart productlon
Direction 3L Callint_gripper The communication and trigger threads are spawned. The feeder production cycle is
4 = saved poses started.
Wait 14 v Robot Program
Set 15 9 < Movel Request part delay:
16 @ start_pose O No delay
i 17 ¢ m production O Approxiniy o poit
Halt 18 ¢ v FFX production
o 19 = FFX start production (@® Comparison against robot axes
4 20 ™ it runtime variables 3
ey 25 = FFX request part
Set Payload 26 ¢ & Loop Trigger pose: @ [ Set position | Move here

¥ { - FF
2 FFX request completed )
28 9 & If request_done== Trug Mode: X v
> Templates 29 9 b If request_result==1
) URCaps 30 = part_index=0 Compare Smaller than trigger pose v

31 ? & Loop part_index<
32 9 ® Prepare next pa
= Comparison against robot axes
29 | T FRXgetpart o | e command Is delayed until the robot s In front or behind a defined ordinate

< >
29 o XBREZ flexfeeder

@ o — 000

The option “Comparison against robot axes” causes a delayed
image acquisition. Only when the robot pose has exceeded the set

coordinate, the trigger is released.

FFX Request Part

N

Move
1 X Variables Setup ~
Waypoint 2 v BeforeStart FEX program node
Direction 3 L. Call init_gripper
a4 ® saved poses Request part
Wait 4
14 |v Robot Program Triggers a new request for parts to grab. Depending on configurations in the other
Set 15 ¢ < Movel node this request can be delayed by a user defined condition (see node FFX start
16 © start_pose production).
T tart_p
17 ¢ m production
Halt 18 ¢ v FFX production
Cormiment 19 = FFX start production
4 20 ® Init runtime variables "
Folder
25 = FFX request part

Set Payload 26 ¢ C Loop
27 = FFX request completed
28 @ b If request_done== Tru¢
> Templates 29 9 & If request_resut==1
> URCaps 30 3= part_index=0

31 ? & Loop part_index<
32 ¢ m Prepare next pa
33 = FFX get part | ,

< >
*9 o XBREZ flexfeeder

O ol Speed 100%
Triggers a new request for parts to grab. Depending on
configuration in other nodes, this request can be delayed by a user

defined condition.
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FFX Request completed

Move 1 X Variables Setup ~

Waypoint 2 v BeforeStart FFX program node

Direction 3 L. Callinit_gripper

4 ® saved poses Request completed
bl 14 ¥} Robot Program Gets and stores the actual communication thread status with respect to the currect
Set 15 ¢ * Movel request.

16 © start_pose
Popup 17 ¢ ® production Request done request_done v |
Halt 18 ¢ v FFX production
Comment 19 = FFX start production Request result: request_result 3

4 20 ™ Init runtime variables *

Folcen 25 = FFX request part

Set Payload 26 ¢ © Loop
27 - FFX request completed
28 ¢ b If request_done==Trut
> Templates 29 ¢ & If request_resut==1

> URCaps 30 2= part_index-=0 request done: Bool that holds current communication status of part request. It is
i stored to the selected variable
31 ¢ ' Loop part_index<
32 ? = Prepare next pa request result: Bool that holds if current request has been executed successfully,
33 = FFX getpart { o,

< i >
A9 CXBREZ flexfeeder

ONulnml
Gets and stores the actual communication thread status with
respect to the ongoing request. The listed variables contain the

information whether the request was successful and whether
results are available.

FFX Get part pose

N
Move e = FFA TEQUESL COMpIeLEa

28 9 b lfrequestdone==Trie . FFX program node

Waypoint
29 ¢ & If request_result==True
Direction = ol
30 2= part_index=0 Get part pose
Wait 31 ¢ & Loop part_index< ffx_p_
32 ¢ m Prepare next part Gets and stores the coordinates of the next part to grab on the feeder surface.
Set
33 = FFX get part pose
Hope) 34 # b Move) Part index part_index v
Halt 35 ® FFXAboveShaker
= § Pick up part Part pose: art_pose v
T r S
Comment b 37 ¢ o Movel s g PP
Folder 38 © part_pose_above )
9 & % Movel Part pose above:  part_pose_above -
Set Payload s Mov
40 © part_pose
> Templates a2 ¢ ' Grab tool action
43 L. Call close_grippel
> URCaps 44 4 Movel Part index: Index of the next part to grab in the list of available parts
45 © part_pose_above Part pose: Its pose
45 ® Send next request?
51 | = i Part pose aboved: Its hovered pose that is used for the robot approaching this part

< >
9 oXBREZ flexfeeder

Ouunmn L ° 0 O bkt .

Gets and stores the coordinates of the next part to grab on the

working area. For a given index — stored in parameter “Part index”
—this node sets the corresponding pose information into the
output parameters “Part pose” and “Part pose above”. The later is
the pose over which the robot is approaching the next candidate.
To configure this approaching height refer to node FFX start
production.
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FFX Shaker cleared

Q _ Graphics Variables

a5 @ part_pose | A
26 m Sendnextreq | FEX program node
51 ¢ m Move out of viey
52 9 % Move| Shaker cleared
53 1
& The feeder Is told that the robot left the feeder surface. This prohibits a mechanical
Set 54 © ouwOMew| | gjission of robot and possibly shaking feeder surface
55 » !
Fopup 56 ¢ m Place part
Hait 57 1, Call place_par:
= 58 ™ Next part
4 60 ? ' Else "
Folder 61 ® b Move)
Set Payload 62 © outOfView

?a S |
64 - FFX request part
> Templates 65 ® ' Else
> URCaps 66 ? b Move|
67 © FFXOUtOView
68 B Wait: 0.1

69 = FFX shaker cleared O

A S mtann maan

>
A9 XBRTZ flexfeeder

© rvoma S 000 @
The flexfeeder is told that the robot left the working area on the
feeding surface. This prohibits a mechanical collision of robot and
possibly shaking feeding surface. Outstanding flexfeeder
movements can then automatically started.
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10. LIST OF URCAP NODES
OPERATIONS
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FFX Dispense

R 2 ¢ 2

Q - Graphics Variables

1 X Variables Setup FFX program node

Waypoint 2 v Robot Program
DRSEER 3 e FFXreset
4 = FFX stop cycle Dispense
:l.:t Z = :: :’:::["se Conveying of parts from the hopper to the work area
TR 7 = FFXpurge
Halt.
Comment
Folder 4 ¥
Set Payload
> e
*¥SXKBBREZ flexfeeder

@ — 000 «+@

Explicit instruction to the flexfeeder to convey parts from the bulk
bin to the working area on the feeding surface.

FFX Purge
RE -2+ QH

Q _ Graphics Variables

Move
1 X Variables Setup
Waypoint 2 ¥ Robot Program FFX program node
Directi 3 == FFXreset
a = FFX stop cycle Purge
Wait =
5 s i This command is used to transfer all parts from the feeder (from the hopper and the
Set 6 = FFX reject work surface) to the integrated return hopper In order to change the product.
7 = FFX purge
Popup 9
Halt
Comment
4 »
Folder
Set Payload
> Templates
> URCaps
3OS xXBBEET flexfeeder

@ o — 000 «u@

Explicit instruction to the flexfeeder to transport all parts from the
flexfeeder (from the bulk bin and the feeding surface) to the
integrated return bin.
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FFX Reject
S 2 ¢ QH

o B e e

Move
1 X Variables Setup
‘Waypoint 2 v Robot Program FFX program node
DR BETEn. 3 = FFXreset
4 = FFX stop cycle Reject
Wait 5 = FFX dispense
This command can be used to move the parts from the working area to the integrated
Set 6 = FFX reject return hopper (the hopper fs not moved).
7 = FFXp
= FFX purge
Halt
Comment
Ll »
Folder
Set Payload
> Advanced
> Templates
> URCaps
S XBBEEZ flexfeeder

@ v — 00O

Explicit instruction to the flexfeeder to move parts from the

working area to the integrated return bin.

FFX Reset
R 2 ¢ QH

o B e e

1 X Variables Setup FFX program node

‘Waypoint 2 v Robot Program
Direction 3 = FFX reset
Wai 4 = FFX stop cycle Reset
it =
5 FFX dispense Executes feeder movements In order to reference al drives and thus brings the
Set 6 = FFX reject system into the Ready’ state.
7 = FFXp
= FEX purge
Halt
=
4 »
Folder
Set Payload
> Advanced
> Templates
> URCaps
235 xEBET flexfeeder

@ — 000 @

Explicit instruction to the flexfeeder to reference all flexfeeder
drives and thus bring the system into the 'Ready’ state.
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FFX Stop cycle

Q _ Graphics Variables

Move
1 X Variables Setup
‘Waypoint 2 v Robot Program FFX program node
DIFection 3 = FFX reset
4 = FFX stop cycle Stop cycle
— 5 = FFX dispense
Ends the running process (Production or Callbration) and returns the system to the
Set 6 = FFX reect initial posttion (IDLE)
= 7 = FFXpurge
Halt
Comment.
Ll »
Folder
Set Payload
> Templates
> URCaps
23S XBBEEZ flexfeeder

@) rome 000
Explicit instruction to the flexfeeder to exit ongoing process
(production or calibration cycle) in order to return the system to
‘idle’ state.
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11. OVERVIEW EXAMPLES
The following examples are included with the flexfeeder UR plug-in in the "examples” subdirectory:

e ffx_calibration_example.urp
Implementation of a calibration with the aim of performing the calibration successfully.

e ffx_production_example.urp
Simple production process with one feeder and one part. The aim is to achieve the shortest possible
cycle times.

e ffx_production_example_two_feeder.urp
Represents a production process with two feeders. The same component is run on both feeders
according to type. The aim is to achieve the shortest possible cycle times, whereby it is not relevant
from which feeder the next partis to be picked up.

e ffx_production_example_two_feeder_alternating.urp
Production process with two feeders. However, two different parts are run on the two feeders, one for
each type. By alternately picking up different parts from one feeder at a time, the aim is to achieve the
shortest possible cycle times.

e ffx_production_example_two_layer.urp
Production process with one feeder and one part. The partis to be picked from two different layers
(two-layer job). The order in which the part layers are picked up is not relevant. The shortest possible
cycle times should be realized.

e ffx_production_example_two_layer_alternating.urp
Production process with one feeder and one part. The partis to be picked from two different layers
(two-layer job). The order in which the part layers are picked up is relevant. A corresponding layer
should always be picked up alternately. The shortest possible cycle times should be realized.
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12. TROUBLE SHOOTING

Node FFX start production or FFX
calibration are not executed.

When starting the robot program, a
flexfeeder reset cannot be
executed successfully.

Check on flexfeeder touchpad if feeder operation mode is set to
“auto”.

Check if vision system operation mode is set to “online”.

Refer to checklist in chapter Preparation flexfeeder in this

document.

A TCP/IP connection to the
flexfeeder cannot be established.

Check ethernet infrastructure including patch cables and
switches. Check if flexfeeder's IP address is set correctly in
URCap node FFX Installation. The IP of the feeder is displayed on
its HMI on the home screen (accessible via web browser or touch
screen).

Feeder job list in node FFX
production cannot be loaded

Check connection to flexfeeder and reload job list.

The camera is not triggering well
(at the wrong time etc.)

Check trigger delay configuration in node FFX start production.

No debug messages are shown.

Switch on debug logging in node FFX Installation.
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