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Ex*English Documentation *****

1. Brief Introduction

This URCap provides an add-in software to enable weave function in UR robot, thanks
to the precisely cycle controlled, it can maintain correct weaving pattern with constant
process TCP velocity, to further enhance welding quality. It provides currently circle
weaving, triangle weaving, zigzag weaving, and pendulum weaving. We are working on
more types to enrich the proposal capability. The objective of this add-in is to facilitate
programmer easily customizes a welding project re-using maximumly native
Polyscope functions and quickly build weaving features.

The compatibility minimum requirement is:

Universal Robots
e-series: 5.12 or newer.

2. Installation
18t step: click hamburger menu on top right of Polyscope

Program Move

Q _ Graphics Variables
Move
1 ¥ Robot Program P rogram /
i 2 - cempty>
e ~emply > Here you can program your robot to do tasks.
Direction .
To program your robot, select the nodes from the Node List and they will appear on
Wait the Program Tree.
set Node List Program Tree
Popup Q
=
Halt -
Comment
I I
Folder
Set Payload
> Advanced
> Templates 49 XBREZ
> URCaps

[ Add Before Start Sequence
O Set Initial Variable Values

[ Program Loops Forever

Figure 1 Installation Tst step

2nd step: Select Settings / System / URCaps, then click “+" button on button area.
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Z P QAH

> Preferences Active URCaps Inactive URCaps

Remate TCP & Toolpath
> Password

W System

System
Backup

Robot
Registration

URCaps
URCap Information

Remote
Control

Constrained
Freedrive

Network
Update

O Power off Speed | Simulation .

Figure 2 Installation 2nd step

3" step: select the <welding.Weave-1.0.x .urcap> file in the folder browser and click
Open button, then click Restart. After restart Polyscope, it will display as below figure.

2% QH s O @ W

Active URCaps Inactive URCaps
@ welding Weave Remote TCP & Toolpath

W System

System
Backup

Robot
Registration

URCaps "
URCap Information
Remote URCap name: welding.Weave -~
Control Version: 1.0.2.Build003
Developer: Deep|Link

(e A e Contact Info: Activation or questions send mail at infcDeepLink@126.com

Freedrive Description: This URCap offers an easy way of implementing several types of weaving parttern.

Copyright: Copyright notice (C)
License Type: Commercial

License:
UpEEEs One-time purchase

> Security Copyright (c) 20225,

Allrights reserved. ~

=

Network

O Power off Speed (@ C ‘;--i\'\'ll.\l-ﬁti-:‘\'w.

Figure 3 Installation 3rd step

4t step: Click Installation and click [License Import| button to select your activation file
in the USB sticker, subsequently click |Activate| button until you get Figure 5 message
box means license activation is completed.
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> General
> safety

> Features oeel’ I Link

> Fieldbus

W URCaps

License Import Activate

Weld Weave

License not present..

OPoweerl ° 0 O E-llw.,l\am-‘jlw.

Figure 4 /nt//in 4th step

R 22 4 Q

LI Installation Move /0
R—

> Features Deep ' Link

> Fieldbus
v URCaps

License Import Activate

Weld Weave

Activation successful.

O Power off ° 0 O Simulation .
S ed 1)

Figure 5 Installation activation view

5t step: Subsequently, the final step is taking care of tool coordinate configuration,
please follow UR robot User Manual through online technical resource, and make sure
TCP x-axis is pointing same direction with trajectory vector, like below Figure 6.
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= 4

® = | ‘
_ &3 & I
- i el
| i\‘ ‘ |
—— iTra‘ector vector| —? .
Trajectory vector _yJ Y L ‘ rajectory vector

L
Figure 6 Examples of TCP orientation setting, 1st figure is NOT correct because TCP x-axis is in reverse direction of
trajectory vector; 2nd figure is NOT correct because TCP x-axis is not parallel with trajectory vector; 3rd TCP direction
is correct.

6! step: click tool bar button on Polyscope top Save / Save Installation As.. to save
current license so user won't have to configure Installation every time. And now all
installation is complete.

RB2 + 2 B eyl
ey |

> safety [ save program as...

=ZSaMelnstallalinn As...
» Fieldbus
“ URCaps
icanse import

Activation successful.

Weld Weave

O Power off | imulation .
Spe 00%

Figure 7 Save installation configuration.

3. Activation
Send your question and request at mailbox: infoDeeplink@126.com

4. Context configuration
This section demonstrates a most simple setup configuration with the URCap
program nodes.
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st step: to create a trajectory with below configuration table:

WAYPOINT MOVE TYPE VELOCITY ACCELERATION BLEND RADIUS
Waypoint_T MoveJ/L Unlimited Unlimited Unlimited
Waypoint_2 MoveP 40 mm/s 100 mm/s? 0
Waypoint_3 MoveP 8 mm/s 30 mm/s? 0
Waypoint_4 MoveJ/L Unlimited Unlimited Unlimited

Acceleration

limit exceed error.

Attention: the 8 mm/s in the above example parameter table is
the linear velocity during weaving movement.

Recommending use MoveP for weaving segment.
The Movel is not smooth enough and may more easily lead to

Basic
Advanced

) Templates

N URCaps

Weld Weave
OFF

Weld Weave
ON

O Power off

¥ Robot Program
9 b Move/

@ Waypoint_1
9 & MoveP

@ Waypoint_2

@ Waypoint_3
? b Move/

® Waypoint 4

W~ w|m WM

Variables

Waypoint

Waypoint_4

(% |

Edit pose |

@ Stop at this point
O Blend with radius
0

Add Until

23S XBRTE

100%

Fixed position v

-~

Move here

@ Use shared parameters

O Joint Speed

Joint Acceleration

O Time

000

60

2.0

Simulation .

Figure 8 Quick-start 1st step-Building a trajectory

2nd step: Insert a WeldWeaveON program node after the MoveP(Waypoint_2), and
insert a WeldWeaveOFF program node after the MoveP(Waypoint_3), as below Figure
9 demonstrated.

recommende

d.

Attention: the ON and OFF nodes should always be 1:1 coupled.
And adding Weave On/Off node in a nesting way is NOT
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RS 2

Run Program Lt o
Q _ Graphics Variables
> Advancsd 1 v Robot Program

2 % v WeaveQuickStar Weave ON Deep [ Link
9 % Move)
® ApproachPoint

? b MoveP Rotation Azimuth: _. 0° 7]’"‘

W URCaps

3

4

Weave OFF 5
Weave ON 6 ® BeginPoint

7

8

9

= WeaveON: zigzag e
© StopPoint Rotation Elevation: _' 0° - @
= WeaveOFF: zigzage:

10 9 % Move) T,
411 © ExitPoint p Weave type select: zigzag v "\.r \ / /

Weave
QuickStart

Zigzag
Weave frequency: 1 0o hz

Ampltude: 10.0 mm
Velocity: g0 mm/sec
Pause left: o 02 sec

Pause right: .02 sec

S5 XxBBEEZ

@ 000 :-@

Figure 9 Placing URCap program node in Robot Program, the ON and OFF nodes should always be 1:1 coupled.

3rd step: start configuration <WeaveON> <WeaveOFF> URCap program nodes.

Attention: make sure the WeaveOFF type selection should be
same as WeaveON type selection, as Figure 11 explained.

Ru o
Q _ Graphics Variables
> Advanced
1 v Robot Program
> Templates 2 ¢ v WeaveQuickStart

Weave ON Deep | Link

v/ URCaps 3 9« Move)
4 ® ApproachPoint
Weave OFF
8 @ « MoveP Rotation Azimuth: a o° mﬂ
Weave ON 6 ® BeginPaint
Weave 7 - WeaveQN‘ zlgzag —7
QuickStart 8 @ StopPoint Rotation Elevation: ﬁ 0° ——%iﬁw-
9 = \WVeaveOFF: zigzag 4

10 ¢ b Move|

. |

Zigzag
Weave frequency: |1 o hz

Amplitude: 190 mm

Velocity: g 0 mm/sec

Pause left: | g.02 sec

Pause right: g o2 sec

O Normal — ° 0 O simuiation

Figure 10 WeaveON node configuration example
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<unnamed>* D B
nam | i
Nen... Open. Save..

default*

Run e Move 1o og
Q _ Graphics Variables
Move
1 v Robot Program
Waypoint 2 9 ¥ WeaveQuickStart Weave OFF Deep I Link
Direction 3 @b Move)
4 ® ApproachPoint
Wait 5 e oM P This node is to place below weave end waypoint
ovel to stop weaving the moment arriving at end waypoint.
Set 6 ® BeginPoint
onu 7 = WeaveON: circles Weave type select: [circles v
217 8 @ StopPoint
Halt g = WeaveOFF: circles|
RO 10 @ < Move|
q 11 @ ExitPoint "
Folder
Set Payload
> Advanced

> Templates

S XBREZ

O Normal Speed 00% Simulation .

Figure 11 WeaveOFF node configuration example, make sure that the WeaveOFF type is same as WeaveON type.

5 step: double check in case WeaveON node is unfinished [displaying with yellow
background] and follow the warning message instruction to modify.

e 5 = ew. Open... Save.
> Advanced
1 ¥ Robot Program

-
> Templates 2 @ ¥ WeaveQuickStart Weave ON Deep l 'vlﬂk
“/ URCaps 3 ¢+ Move|

4 ®© ApproachPoint
Weave OFF 5 o & Mover
Weave ON 6 ® BeginPoint

7 = WeaveON: Select
Weave -
QuickStart 8 © StopPoint

9 = WeaveOFF: zigzag

10 ¢ « Move)

g 11 ® ExitPoint ,  Weave type gplect: felect =]
Zigzag
Weave frequency: 1 g hz

Amplitude: 10,0 mm

Velocity: g o mm/sec

Pause left: .02 sec

Pauseright: g g2 sec

WNGOO01: The Weave type need to define.

I R A-NSl g Nl f=
ONDrmaI f ° 0 O Sw'rr'lulat\(:‘r\.

Figure 12 Warning message box

6! step: double check the Velocity parameter is same as MoveP motion parameter.
before launching a dry run. Click on the ® button on button area of Polyscope.
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AngleTest*

default

Q _ Graphics Variables

1
2
3
4
Weave OFF 5
6
7
8

¥ Robot Program .
9 v WeaveQuickStart Weave ON Deep | Link
9 « Move)
@ ApproachPoint

@ b MoveP Rotation Azimuth: _. 0° ’l’l’ 4

Weave ON ® BeginPoint

aare = WeaveON: sinusoidal
QuickStart © StopPoint Rotation Elevation: _. 0° —@
9 = WeaveOFF: sinusoidal

10 ¢ « Move) ———A
q 11 ® ExitPoint p Weave type select: |sinusoidal v \/ a\ // \

Sinusoidal
Weave frequency: 1 o hz

Amplitude: 100 mm

PRNE B8 1= /
OND"mal Speed 100% ° 0 O S”TM]GUOH.

Figure 13 The complete Robot Program ready for weave starts.

Now, you should be ready to start with a weaving dry-run.

5. Quick start

It is possible to quick generate trajectory template/root by adding a Weld Weave
QuickStart ProgramNode, which will facilitate user from setting detail parameters in
the context trajectory.

Q - Graphics Variables

)- Basic

» Advanced

1 v Robot Program ) ]
> Templates 2 ¢ v [WeaveQuickStart Weld Weave QuickStart Deep | Link
“ URCaps 3 % < Move/

4 @ Waypoint_1 - ‘

\g:lld Weave, 5 = WeaveON. Select-Select:Select Bullding & trajectary root

& ¢ < MoveP

\gﬁld Weave 7 @ startWaypoint
8 @ endWaypoint
Weld Weave
QuickStart 9 = WeaveOFF: Select
10 9 < Move/
4 11 ® Waypoint_2 0

O Normal
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6. Weave Configuration
6.1 Weave shape configuration

6.1.1 Circles

Weld weave URCap manual

For circles shape weaving pattern, the configuration parameters are with Figure 14
circles weaving configuration.

Deep | Link

Liuhe road, 129-624B room
Yuhang district, BP1235
Hanagzhou, China

Figure 14 circles weaving configuration.

infoDeepLink@126.com

Name Function Range Unit
Weave frequency | The frequency that weaves recurring. 02-4 Hz
Amplitude Weaving amplitude 1-20 mm
Velocity TCP linear moving velocity along with 1-20 mmy/sec
original trajectory
Period Distance between sibling points with same | Read only mm
phase position
Orientation The direction of circling when TCP offset Anti-Clockwise
against original trajectory Clockwise
Outcome circles weave - anticlockwise
Distance is Period.” —>
With the time to travel this
distance, it is the value of :
weaving frequency? Amplitude
1
0
-1 35
-2
-3
-4
-5
Outcome circles weave - clockwise
5
a
3
2
1
0
1 0 5 20 30 35
-2
-3
-4
-5

10
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6.1.2 Zigzag

For zigzag weaving pattern,
Name Function Range Unit

Weave frequency EMf /_\) 02-4 Hz

The frequency that weaves recurring.

Amplitude ( f f ] 1-20 mm

Weaving amplitude
Velocity TCP linear moving velocity along with 1-20 mm/sec
original trajectory

Pause left 0.02-1.0 sec
)

Time remains on -y axis offset in Tool
coordinate

Pause right 0.02-1.0 sec
()

Time remains on +y axis offset in Tool
coordinate

Elevation -45-45 Degree []

For weaving pattern rotation generated
along with forwarding axis

Azimuth W w -45-45 Degree [°]

For weaving pattern rotation generated
alogn with tool Z axis

Outcome zigzag weave

Pause left

Amplitude

3.5

Figure 15 zigzag weaving pattern configuration
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6.1.3 Triangle

For triangle weave pattern, explained in Figure 16.

Weld weave URCap manual

Name Function Range Unit
Weave frequency | The frequency that weaves recurring. 02-4 Hz
Amplitude Weaving amplitude 1-20 mm
Velocity TCP linear moving velocity along with 1-20 mmy/sec
original trajectory
Duty_1 Adjust pattern geometry in vertical 01-04
direction, when value equals 0.25, it is
balanced on +y and -y in Tool coordinate.
H_ratio Adjust pattern geometry in horizontal 1.0-6.0
direction, higher value result in more
extensive overlap with previous circle.
Outcome triangle weave H_ratio = 6.0
Duty_1=0.25
-0.04 0.06
H_ratio = 6.0
Duty_1=0.35
-0.03 0.06
Outcome triangle weave H_ratio = 3.5
Duty_1=0.25
0.06
Figure 16 triangle weave pattern configuration
Deep | Link
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6.1.4 Sinusoidal

For Sinusoidal weave pattern, explained in Figure 17.

Weld weave URCap manual

Weaving amplitude

Name Function Range Unit
Weave frequency 02-4 Hz
The frequency that weaves recurring.
Amplitude 1-20 mm

6.1.5 Pendulum

Outcome sinusoidal weave

90° + 2m - N

450

270°+ 2w+ N

Figure 17 Sinusoidal weave pattern configuration.

For Pendulum weave pattern, it is a spatial weaving implementation that varies offsets

both in tool Y direction as well as Z direction, explained in Figure 18 and Figure 19.

Name Function Range Unit
Weave frequency M 02-4 Hz
The frequency [denoted as f] that weaves
recurring. The weaving period T equals 1/f
+ Pausel eft + PauseRight.
Amplitude ( f E ] 1-20 mm
Weaving amplitude
Pause left ( /_\ ] 0.02-1.0 sec
Time remains on -y axis offset in Tool
coordinate
Pause right 0.02-1.0 sec
' \—/ l
Time remains on +y axis offset in Tool
coordinate
Depth It varies in mm
( v ] function of
The string depth in Z direction amp'lltude, and
maximum value
is half of defined
amplitude.
Deep | Link

Liuhe road, 129-624B room
Yuhang district, BP1235
Hanagzhou, China

infoDeepLink@126.com

13



Deep | Link Weld weave URCap manual

Y Pause Left
A
Amplitude
v time
0 T 2T
Pause Right

Figure 18 Pendulum weave pattern configuration Y-Time.

A
|Depth

Figure 19 Pendulum weave pattern configuration Y-Z

6.2 dl_angle_RO_ext, dl_offset_RW_ext, dl_weave_enable_RO_ext,
This global d_angle_RO_ext variable [ ReadOnly, fypereal, Unit Rad)] is available
indicating current angle that is running inside of sinusoidal weave pattern, as shown in
below Figure 17. This public value would be used when using i.e., arc sensing will need
to collect process data at certain dl_angle_RO_ext [ ReadOnly, TypeBoolean, ] value in
a cyclic way.

The global d_weave_enable_RO_ext [ ReadOnly, TYPEXYAz 2],
Unit[m,m,m,rad,rad,rad] ] is used to indicating when path_offset is activated.

The global dl_offset_ RW_ext variable [ReadWrite] is capable to collect 3" party device
measuring data that would affect path offset, for instance, a line laser guiding device
needs to adjust robot motion in function of offset to the welding seam, and
dl_offset_ RW_ext can be used to apply the real-time offset into current weaving.

/. Errorinstruction

CATEGORY | NUMBER DESCRIPTION

Warning WNGO001 The Weave type need to define.

Warning WNGO002 | Reserved.

Warning WNGO003 | Reserved.

Warning WNGO004 | Pause left and right sum time is too long in consideration with current
Weave frequency value.

Error Error001 Pause time sum tool long, or weave frequency too high. This is only for
Zigzag type.

Deep | Link
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Error Error002 Weave frequency too small or velocity too high, this is only for Triangle
type.

Error Error003 Compile error: name ‘Thread_XXXX_han'’, this is because WeaveON and
WeaveOFF type selections are not same.

Error Error004 Path offset: Not enable, there are several reasons that can lead to such
error, one most possible cause is the Blend radius setting is huge. To be
conservative, we recommend this value is no bigger than 2 mm.

Error Error005 There is a relative huge value bias between WeaveON velocity value and
real value.

Error Error006 Path offset: Maximum acceleration limit exceed. This may be caused by
many reasons, one most possible reason is the WeaveOFF not properly
started, try click on this node and other node, and re-launch program
again.

Error Error007 String depth is too large comparared to amplitude.

Error Compile Compile error: name xxxxx is not defined.

error Check if license password is cleared in Installation Node.

8. Script Function list
8.1 Function table

NAME Description Dependancy Version
weave_circles (weave_para_st) Calculate circles type weave_circles_init.script | 1.0.0
offset in realtime mod.script
weave_para_structure
weave_triangle(weave_para_st) Triangle type offset weave_triangle_init.script | 1.0.0
generator mod.script
weave_para_structure
weave_zigzag(weave_para_st) Zigzag type offset weave_zigzag_init.script | 1.0.0
generator mod.script
weave_para_structure
mod(number, divisor) Re-implementation of null 1.0.0
complementation
calculation
weave_circles_init(weave_para_st) | Circle initialization weave_para_structure 1.0.0
weave_zigzag_init() Zigzag initialization 1.0.0
weave_triangle_init(weave_para_st) | Triangle initialization weave_para_structure 1.0.0
weave_para_structure Weave parameters null 1.0.0
definition
Attention:
All global variables used in this urcap scope follow a format of ‘dI_xxxx’.
To avoid interference in program, change another format.
User can call URCap function via ExpressionEditor to customized own
Robot Program, shown in Figure 21.
Deep | Link
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8.2 Weave parameter structure

ADDR

i
#
#
i
i
#
i
i
#
#
i
#

1 ¥ Robot Program

2 o= var_l=..

get_target_joint_speeds()

force()

get_tcp_force()

integer_to_binary list(<integer=)
ﬂbimaryﬁ\istftoimteger(<I\st>)
d2r(<deg=)

rZd(<rad=)
read_port_bit(<address=)
read_port_register(<address=)
welding. Weave - Deep|Link
\weave_circles(<weave_para_st=>)
\weave_triangle(<weave_para_st>)
\weave zigzag(<weave_para_st>)
\weave_circles_init(<weave para_st>)
\weave_triangle_init(<weave _para_st>)
\weave_zigzag_init()

~

<unnamed>*
default*

Command Graphics Variables

Q

Assighment
Assigns the selected variable with the value of the expression.

Variable Expression

Source Expression v

V4 |var71 ‘

-

(%)

mod(<number:>, <divisor =)

<Function> hd

BT

False (LO) +4== Backspace
Esc
r xor not 7 8 =] =
) < > / * 4 5 6
1 = = B + 1 2 3 O
Submit
4 > 0

Figuré 21 call URCap functions in ExpressionEditor, this feature is available only when license cleared.
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9. Revision notes
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Version Description Time
1.0.0 Initial release 2022-Oct-24
1.0.1 Update global variable format, 2022-Nov-14
Add urcap function in ExpressionEditor.
Add Polyscope log-tab message.
1.0.2 Add simulation function. 2022-Nov-19
1.0.3 Update interface. 2023-Jan-06
Add QuickStart program node
1.04 Add sinusoidal weave pattern. 2023-May-12
Fix warning message box display bug.
1.0.5 Build005 Fix double weave node thread error bug. | 2023-June-03
Add translation CN.
1.0.5Build010 Add Copyright section, 2023-July-15
Remove Script line of simulation enable,
Simplify instruction of adding before
Start Assignment.
Improve translation CN.
Improve threads runtime performance.
1.0.5 Build022 Add azimuth and elevation rotation 2023-August-03
feature for Sinusoidal & Zigzag pattern.
1.0.5 Build024 Fix activation bug 2023-October-31
1.0.5 Build025 Add trial-activation interlock 2023-November-09
1.0.5 Build026 Optimize WeaveOn node interface by 2023-December-05
converting combobox to button. And
add extra buttons for faster
programming with graphic interface.
Remove damping effect of ZIGZAG and
CIRCLES.
Adjust ZIGZAG pause safety percentage
t0 90%
1.0.6.Build002 Add PENDULUM pattern. 2023-December-18
Update Chinese translation.
1.0.6.Build003 Optimize activation approach. 2023-December-27
1.0.6.Build006 Fix offset error when returning zero at 2024-April-17
trail.
1.0.6.Build007 Fix error of ProgramNode deformation. 2024-May-07
Add MAC info in Installation node.
1.0.6.Build009 Add Sinusoidal pattern pause parameter. | 2024-June-15
Adjust Pendulum pause compensation.
1.0.6.Build012 Fix error on ArcSensing final stage. 2024-July-12
Fix Sinusidal pattern pause error when
frequence is larger than 2.
Add pokayoke in Pendulum pattern
panel.
Switch to ursim-5.15.0.126572
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¥*1x*Chinese Documentation / HISZF A *****

1. &
AN 2N Universal-Robots & fill & 8 A 4d 44 7= i, 184748 Universal-Robots
N o XA T Z RN TEAR s sh s . 15 a8 TR B BRsE ], e
HERTIRFERIFESI T, [H (R RS E 1) TCP LEBE v] ULl KR AR &, &
e T ARt FTRIRiEES), =MARES), Z Fi#3), EXED, MehEs).
Deep-Link [P IEE 7 T30 E 2 B vl g2 #2300 . FRIXAS = I B 2 et —
MESAL RIS, DL R S IALES AT RN RIS e AR B, PR Im AR
MEFE, SeEAESIIERE. XA B KRB AT 7R #i#s Polyscope H R A HE 4, R
ik 7P —B A AR A BRI RIEME

It URCap 7 i X AL as N RRAS 25K -

Universal Robots

e-series: 5.12 B, BH IR

2. &R
551 3P B A L L

New... Open. Save..
Q _ Graphics Variables

1

Wevaine . v Rob.ot Program Prog ram

vP =l <empty> Here you can program your robot to do tasks.
Direction . )

To program your robot, select the nodes from the Node List and they will appear on
Wait the Program Tree.
Set Node List Program Tree
Popup Q
v

Halt =
Comment

Folder
Set Payload

) Advanced

*+% o xXBBAWZ

> URCaps

> Templates

[ Add Before Start Sequence
[ Set Initial Variable Values

4 Program Loops Forever

Figure 22 %% 1 #

W24 BB/ RY/ URCaps, B it frAE T 75 "+ %4 .
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Active URCaps Inactive URCaps

Remate TCP & Toolpath

) Preferences

> Password

W System

System
Backup

Robot
Registration

URCaps
URCap Information

Remote
Control

Constrained
Freedrive

Network

Update

Restart

O Power off

Figure 23 %4752 #

553 3 MR e ik B <welding.Weave-1.0.x .urcap> A 3 S 73T FF #4240,

Bk EHrEsh. Wk TR Figure 24,

Inactive URCaps
Remote TCP & Toolpath

@ welding Weave

W System

System
Backup

Robot
Registration

URCaps ;
URCap Information
Remote

URCap name: welding.Weave
Control

Version: 1.0.2.Build003
Developer: Deep|Link

Constrained Contact Info: Activation or questions send mail at infcDeepLink@126.com

Freedrive Description: This URCap cffers an easy way of implementing several types of weaving parttern.
Network Copyright: Copyright notice (C)

License Type: Commercial
Update License:

One-time purchase

> Security Copyright (c) 20225,

All rights reserved.

___=x=n

Simulation .

v

O Power off

Figure 24 2% URCap J7 # PN

B4 il BERWE IFMABGE, EF| Figure 25 BUREE I

Deep | Link

Liuhe road, 129-624B room
Yuhang district, BP1235
Hanagzhou, China

infoDeepLink@126.com

Weld weave URCap manual

20



Deep | Link
2 v QH

Weld weave URCap manual

1 Rt T | o 3 ‘ ‘ nt. il w4 er ﬁ zzg; E
#o 2

> %2 |

Deep | Link

 —

E# R E

#AR LA K.,

A 100%

Figure 26 ~z 4454 &, J#4% URCap

Deep | Link

Liuhe road, 129-624B room infoDeepLink@126.com
Yuhang district, BP1235

21
Hanagzhou, China



Deep | Link Weld weave URCap manual

182 ¢ 2 B

R

Deep | Link

LA 100%
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4. HREE

X —F AT A URCap St i i
B0 QAR

B ahRA Pl 3 s ¥R
Waypoint_T MoveJ/L Unlimited Unlimited Unlimited
Waypoint_2 MoveP 40 mm/s 100 mm/s? 0
Waypoint_3 MoveP 8 mm/s 30 mm/s? 0
Waypoint_4 Moved/L Unlimited Unlimited Unlimited
HEE: 8mm/s BEESYIT Pl NIH B 2T B HIL6H ) -

TR/ MoveP 1EVEZ)85 BIIE 52, B4 Movel -7
2 TCP B 3) N E-FIEH- 255 -FEONIE LB R4 iR -
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default*

O\ _ Graphics Variables

<unnamed=* D i E
(e Open. Save

Run Prog
=

1 ¥ Robot Program Waypoint
» Templates 2 ¢ & Movel
“ URCaps 3 © Waypoint_1 Waypoint_4
4 ¢ & MoveP
"g:Fld Weave g ® Waypoaint 2
6 ®@ Waypoint_3 ?
L]
\g:ld Weave 7 ¢ b Movel
8 ®@ Waypoint_4 | Edit pose |
H N Move here
@ Stop at this point @ Use shared parameters
O Blend with radius O Joint Speed 60
0 Joint Acceleration 80
O Time 2.0

[+ | Add until
s> xmBEZ

O Power off 5 — 00% Simulation .

Figure 30—z HL 2 H)

% 2 3. £ MoveP(Waypoint_2) 2 J54li N\#83hJT46, £ MoveP(Waypoint_3) 2 J54fi A
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H.
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. ? Move|
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LT . ® StopPaint s Q
Pk 9 = & #15ik: sinusoidal e =
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Figure 31 722 7T 43 FIFEE) 45 R FF ki 20 FESF 1 W 1205 24 L B o

% 35 JHRECE B3> <iEah4i i> URCap 2771 k.

R BRI ZEYEIL TR P RIS RE N5 5) 7148
TR P HIZES) R —2, LI Figure 33,

A

A& A AT

1 v MBARE

2 9 v Bakieds #3 ON Deep I Link
3 9« Mowve)

4 ® ApproachPoint

5 ¢ ¢ MoveP A ﬁ o

6 ® BeginPoint B R ° ‘II’L

7 = B 4: sinusoidal 7

8 ® StopPoint vy ﬁ o ,,%_

9 = {#a15.E: sinusoidal 4

10 ¢+ Move|

1 @ ExtPoint g BRI /\/\/\

iE #-Sinusoidal
EWRE 10 hz

EHE 100 | mom

49 xXxBRET=

Figure 32 #5714 1955 1 &

<unnamed>*

Q _ Graphics Variables

1 v Robot Program
Waypoint 2 9 ¥ WeaveQuickStart Weave OFF oeep I '-il'k
Direction 3 @b Movel

4 ® ApproachPoint
Wait 5 @ & MoveP This node is to place below weave end waypoint

ovel to stop weaving the moment arriving at end waypoint.

Set 6 ® BeginPoint
pm— 7 = WeaveON: circles Weave type select: [circles v

8 ® StopPoint
Halt g = WeaveOFF: circles|
Comment 10 @ « Move]

q 11 @ ExitPoint "

Folder
Set Payload

> URCaps

S XBREZ

Simulation .

o Normal
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REz+ Q@ L

o 1 v REAEAE } X
% & 2 @ ¥ EHhibAs #£3 ON Ueepll..lnlt
) 3 9+ Move)

4 ® ApproachPoint
*H 5 9 # MoveP
ik 6 @ BeginPoint

7 = Fsh#: Select
e 8 ® StopPoint
P 9 = ¥ ##4ik: sinusoidal
AR 10 @ + Mowve| ) . .

4 11 ® ExitPoint p  ERitREHE M

S 4 % -Zigzag
REA A EHAE 10 hz

URC .

#FE: 0.02 sec
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Figure 34 R %/ 5
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5. Quick start HREFFE
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AngleTest*
default

L v ksan

2 + ) Weave # i Deep | Link
M
4 @ ApproachPoint -
E#H 5 @ < MoveP ik g k42
a3 s 6 @ BeginPoint
~ 7 - E#4: Select
EExA 8 @ StopPoint

©

= 15k sinusoidal
10 % < Move)

g 11 ® ExitPoint >

;1

Figure 35 ML -4 155

6. ZEFCE
6.1 EHFHREE
6.11 ERARIEES

X T RTEAE eI B Y, v E 2400 N &A1 Figure 36 Fzx: Figure 14 circles
weaving configuration

g gk Y Bl XA
EE I B RN, (EBORI AL R S E | 0.2-4 Hz
i 155 B s A 1-20 mm
B BRI TCP 3 FE 1-20 mm/sec
JE AR S AEAR JE] $H [ 57 1 A5t 1) R ik mm
7 1A [ 5141 5 e % 1) 77 [\ it/
R
Outcome circles weave - anticlockwise
] 4 7 1 B 5 B S R S B —>
= )
2 e 5
1
0
q 5 20 ; 30 35
2
3
-4
5
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Outcome circles weave - clockwise

5
a
3
2
1
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1 0 5 2 30 35
-2
-3
-4
-5
Figure 36 M=)/ &
6.1.2 7 =z
Z 7HEABCE, W Figure 37 Fias.
B hee Y BT
EEIL IS 02-4 Hz
FEBNIATR , R U] B B ] Py $E Bh A
el i 1-20 mm
BN 5 1
M BT o & [ TCP 33 B 1-20 mm/sec
JE SRy ( I\ ] 0.02-1.0 sec
TCP 1 £ 4% §4 s (]
Ry ( \ , ] 0.02-1.0 Sec
TCP ZE & M1{EE R 8]
B{EM Elevation @ -45 - 45 B[]
$2501 5[] Azimuth W -45 - 45 B[]
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Outcome zigzag weave

6
4
2
0
3.5
-2
-4
-6
Figure 37 Z “FHEz0H &
6.1.3 = FEEE)
—MESE, WE R Figure 36
B i) 4 BEA:] L YA
LTS BRI, (AR A [ s | 0.2-4 Hz
HIRBRZ
5 L Ee LY 1-20 mm
HEE B B ) TCP JHRE 1-20 mm/sec
Duty_1 TR AR DT REAR, 5T 0.25 A | 0.1-0.4
FXFFR
H_ratio WEENFHTTEOTIR, HEER & |10-60
mkE, EEEE
Outcome triangle weave H_ratio = 6.0
Duty_1=0.25
-0.04 0.06
Outcome triangle weave H_ratio = 6.0
0.008
0.006 Duty_1=0.35
0.004
-0.03 -0.¢ 05 0.06
01014
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Outcome triangle weave H_ratio = 3.5

Duty_1=0.25

0.06

Figure 38 =/ #%z)/l &

6.1.4 IEZES)
1E5Z#E8h U Figure 39 FuR.
B Tige Y. L:-RivA
FEBN AR 02-4 Hz
FEBN A, R ) B B (] P $E B A
G G ER
e 55 (Hfﬁ) 1-20 mm
B B e
Outcome sinusoidal weave
’ 90° +2m N
6
4
2
0
450
2
-4
-6
270°4+ 2w - N
-8
Figure 39 1L 3% #2501 &
6.1.5 Hi#h#Ez)
42 5h % & 0 Figure 40 F1 Figure 41 Fias.
EAs Thek 3. ==X 2
FEBN A% 02-4 Hz

FERIR (58 FARER], (RO AL
IR N IRENAE B B . $RBh 0N £
BB e S A S

M 5 (”fﬁ] 1-20 mm

NSRS R
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IR ( I\ ] 0.02-1.0 sec
TCP 1 72 45 ¥4 s (]
S \ 0.02-1.0 sec
1+ (_]
TCP &4 45 B B (1]
R BOKEZ TR | mm
L/ B
BRI A TZR . e e
il 6, %RV
F N[0, 3]
Y Pause Left
\ time
0 2T

Pause Right
Figure 40 #f #1127 Y- [E] 3K Z

A
|Depth

Figure 41 0 ##£5) V-7 ZFHZ

6.2 £F% & dl_angle_RO_ext, dl_offset_RW_ext,
dl_weave_enable RO_ext,
dl_angle_RO_ext £/ R i, SEHE, BAAn G 1) 42 R0 &, i SN T T2 80 1 52
HRFRAL, B Fras Figure 39, e T T2 H AR WIR B R IUL IR ER & JEHH

He

dl_weave_enable_RO_ext | R i, HiAReR | k15 r path_offset DIBEHE IR RES -

4 7748 B dl_offset RW._ext [ AT TS, [XVA 2 0% 1y, 12, BAZ[ m, m, m, rad, rad, rad] ]
FREESZ 56 =07 WA AL HE, B anREerh B0 R ER B 4% 7 EE SRR BL A AN
s, 1t dl_weave_enable_RO_ext /y True I N A LA NIXANAE B HHT RS «
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25 F5 iR

R WNGOO0T | $E3hIIR 75 Lk

ik WNG002 Reserved.

ik 2 WNGO003 Reserved.

R WNGO004 | 7o SR FIAT S5 e i 1] 2 AR K .

Hix Error001 T 7 7888, oA SRR TR K

iR Error002 | XFT =AM$E3h, RN ElE B R G EUC5 S B s iR s 2
IR

Hix Error003 | 4w iRssiR: 4K Thread XXXX_han', X#&H T WeaveON and
WeaveOFF H 2 FEARIE A — .

Hix Error004 | B¢#ImEs: WA BEGE, AZMER FEOXAER, KA anTger—
15O A2 Rl i B K. B AT FE ) — N 8 U S Rl A AR AS R
2mmo

HiR Error005 | WeaveON H % i 138 I ML A8 A\ SE Bt B fm 221 K.

iR Error007 | S%iRME K.

Bi% PR R | IR IR B oo BB E X
X A] e A H T2 25 S (PR AR B0E 35

8. MARBIER

8.1 RER

Yuhang district, BP1235
Hanagzhou, China

R Hiid PR R4
weave_circles (weave_para_st) Calculate circles type weave_circles_init.script | 1.0.0
offset in realtime mod.script
weave_para_structure
weave_triangle(weave_para_st) Triangle type offset weave_triangle_init.script | 1.0.0
generator mod.script
weave_para_structure
weave_zigzag(weave_para_st) Zigzag type offset weave_zigzag_init.script | 1.0.0
generator mod.script
weave_para_structure
mod(number, divisor) Re-implementation of null 1.0.0
complementation
calculation
weave_circles_init(weave_para_st) | Circle initialization weave_para_structure 1.0.0
weave_zigzag_init() Zigzag initialization 1.0.0
weave_triangle_init(weave_para_st) | Triangle initialization weave_para_structure 1.0.0
weave_para_structure Weave parameters null 1.0.0
definition
Attention:
All global variables used in this urcap scope follow a format of ‘dl_xxxx’.
To avoid interference in program, change another format.
User can call URCap function via ExpressionEditor to customized own
Robot Program, shown in Figure 21.
Deep | Link
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8.2 BN EHIEER

JRE DESCRIPTION

S T e

S A

<unnamed>*
default*

Q Command Graphics Variables

Assignment Source

Assigns the selected variable with the value of the expression.

1 ¥ Robot Program
2 o= var_1=..

- Variable Expression
get_target_joint_speeds() ~ ‘

/ |var_l V| =

force()
get_tcp_force()

integer_to_binary_list(<integer=)

R 1 —

d2r({<deg=)

r2d(<rad=)

read_port_bit(<address=)

read_port_register(<address=>) False (LO) g 4= Backspace
welding. Weave - Deep|Link

weave circles(<weave_para_st=) r Xor not 7 8 9 =
\weave_triangle(<weave_para_st>)

\weave_zigzag(<weave_para_st=) ) < - / * a 5 6

\weave_circles_init(<weave _para_st=)
\weave_triangle_init(<weave_para_st=)

\weave_zigzag_init() Submit

mod(<number =, <divisor =) v

) 0
<Function=> v TR < ’

Figure 43 7 ExpressionEditor #71#/ Deep-Link 7l H7 5 %¢.
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