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The information contained herein is property of Made4CNC ApS and shall not be
reproduced in whole or in part without prior written approval from Made4CNC
ApS. The information herein is subject to change without notice and should not

be construed as a commitment by Made4CNC ApS. This manual is periodically
reviewed and revised.

This user manual provides detailed instructions for the installation, configuration,
and operation of the Safedoor system, designed for robotic tending of CNC
machines. It is intended for use by system integrators and operators with a
technical background

Made4CNC assumes no responsibility for any errors or omission in this document.
Copyright © 202 4 by Made4CNC ApS.

The Made4CNC and Safedoor logos is registered trademarks of Made4CNC ApS.
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Introduction

Welcome to the Safedoor System!

Congratulations on choosing the Safedoor automatic door system. This document
provides specific instructions for integrating Safedoor with various robots through

electrical interfaces and software plug -ins. Our system is designed to enhance the
safety and efficiency of CNC machine operations, ensuring a reliable and ergonom ic
solution.

About This Manual

This guide is a self -contained document, offering detailed steps for the installation,
configuration, and operation of the Safedoor system when interfacing with different

robotic systems. It focuses on the specific procedures and plug -ins required for vari  ous
robot brands. However, it is not a substitute for the main User Manual.

For comprehensive safety information, general installation guidelines, and other

essential instructions, please refer to the main Safedoor User Manual. It is crucial to
review the User Manual thoroughly to ensure safe and proper use of the Safedoor
system.

Manual Overview

The document is structured into the following sections:

URCap : Detailed instructions for installing and configuring the Safedoor system with
Universal Robots, including setup, toolbar usage, and specific programming nodes.

Omron Components : Steps for installing and configuring the Safedoor system with
Omron robots, including configuration nodes and operational nodes.

Fanuc Plugin : Instructions for installing and configuring the Safedoor system with
Fanuc robots, including handling error messages and specific program instructions.

Doosan App : Guidelines for using the Safedoor system with Doosan robots, covering
installation, workcell item configuration, and skill setup.

ABB Add -in: Installation and configuration steps for integrating the Safedoor system
with ABB robots, including specific operational blocks.

Smart Component : Installation guide for the Smart Component of the Safedoor
system.

Kuka Setup Guide : Comprehensive setup guide for Kuka robots, including electrical
connections and software program setup.

Kassow CBun : Instructions for installing and configuring the Safedoor system with
Kassow robots, including open and close commands.
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This guide is intended for system integrators, robotics engineers, and technical
personnel responsible for the installation, configuration, and operation of the Safedoor
system with various robotic systems. Familiarity with CNC machine operations, robotic
programming, and electrical installation practices is highly recommended.
Maintenance personnel who will be involved in the ongoing operation and
troubleshooting of the Safedoor system will also find this guide valuable.

Who Should Use This Manual?

Contact Information

For further assistance or inquiries, please contact Safedoor Technical Support:

Phone: +45 28257281
Email: support@made4cnc.com
Website: www.made4cnc.com

Thank you for choosing Safedoor. We are committed to providing you with the highest
quality products and support to ensure your complete satisfaction


mailto:support@made4cnc.com
http://www.made4cnc.com/

URCap

The Safedoor URCap enables easy and reliable setup and operation, when using
Safedoor in conjunction with a Universal Robots collaborative robot. After the Safedoor

system is installed and configured (see T¢cAhk3g0O OK 3 CBddedood Usef Nadmal ),
follow these steps to install and configure the URCap on a Universal Robots robot.

Installation

Install the URCap by inserting the provided USB stick into the USB port on the robot
teach pendant. Follow these steps to install the URCap on the robot system:

Main menu - Setup Robot - URCaps
adwdzprp T

d dz), dzgd[=-WT & Ljdo dz0QQumA wg Lj| t
& wdzOpen T

& wdzRéstart t

Polyscope will now restart and load the installed URCap.

© 0 k~wNE

Installation screen

The installation screen contains settings related to the installation of the Safedoor
system. It can be found by navigating to Installation - URCaps - Safedoor . Make sure
all inputs and outputs are configured to represent the actual wiring.
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It is advised to verify the installation and settings, by using open - and close buttons on
the toolbar (see Toolbar on page 9), before continuing. Verity that the indicators
TA| dzs dzQt LjsQ T>| Q¢dz0t | 300L A| ¢Udzs [Udz QQQu 3

The alarm signal can be tested by blocking the CNC door and attempting to close it,
£03sO [Udz T>,QqQédzt GA[[Qsm pUdz ! | Ljwt ¢3O0slLj, LK
> dzljwyt Qs JUdz gQs{ wql )} dzwy GQLjwyOm

Toolbar

The toolbar provides an overview of the door state as well as access to controls. The
controls should not be used while running a program but can be useful while
programming the robot.

bUdz [ QqqQ) GLjw gljs Gdz Ljggdzp ¢ dz0 G=a | wdightpcdrgeOof theUdz T
screen:
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The toolbar is currently only available on Universal Robots eSeries robots.

Open Door node

This program node can be inserted into the program tree, and it will request the door
to open. Per default, this node will block until the door is opened and the robot can
safely enter the CNC machine.

b UdA|Tdzs EQQu@d wlLjt $QQdz gljs Gdz @l@l@ﬁmuu!@m, agtee J U«
gAwwdzs { | = ¢dz dzg [ dzO | Qg Ljf 3 ds 3 sa e[>Ulz-¢| Aydagy LjE G w
the structure panel.

pOdz | wqOwLjt s QQdz QogelDpor | dzBjAs Ljl) dzLjOfen Dadefi [ 03D sTLj]
f3LL 4 Lj3DoodClagedftUdg3T0s Lj, {Qq Gdz g} dzljydzQ G~ [Udz >
that the signal to open the door was properly received and the motion initiated, before

continuing to the next program node.

> Advanced

1 ¥ Robot Program
: P Open door
v URCaps 3 = Close door

Close door [ Keep open and block external cantrol

& Wat for daor to be opened before proceeding

Open door

-
-
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GUdzs [ Udz g U uegitdor @@t Yo b& opened before proceeding t 3¢ gUdzg Od:
program will not continue beyond this program node before the door is fully opened

Lis©@ [U0dz 3s| A [oarOpenpd t¢ d3fs L{¢UdZ 3s ¢ L Lik L Lif3As ¢gu

GUdzs [ Udz g U Hspoped @il bidck external control t 3¢ gUdzgOdzO [ Uc

§3LL g9ds{3sAqdpénDdor ¢ dzp 308 d3, T U3 00L | wdztsdzs {350 dz
$»30sLj,m As| n >LAGHzwEOgE)\Wodle will remove this blockage and
allow the door to close.

-11-



Close door node

This program node can be inserted into the program tree, and it will request the door
to close.

pUdz[Tq¢ dz E@QAWLit $qOQdz gljs Gda QO uipfeNAdthgearredty) dz T
¢ dzl dzg [ dzQ | Qg Ljf3ds 3s [Udz [apPOuLiVt] ddedd EGRRWY)

structure panel.

pbUdz | wQOuwLjt s qOdz Af(3dps, Eoq GiEpiauLjLl Ulds G | oCHig[dz [Eignl ujw
1311 fLj3/Eqdauy AlsW@ma W be cleared by the Controller Board, indicating

that the signal to close the door was properly received and the motion initiated, before

continuing to the next program node. The program node will also clear any external

control blockage set by pr  dzts 3 QK (¢ dzsT  E @rGguawi nodes.

un M Bragn . Log -
A
1 ¥) Robo Pragram

> Templates 2 = Open door Close door
3 = Cl ok
NALEC eeeer O wat for door to be closed before proceeding

Close door

Open door

4 *
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L R Aol Nl =

GUdzs [ Udz g U anrgitTior Go@rito b& closed before proceeding t 3¢ gUdzg Od:
program will not continue beyond this program node before the door is fully closed

Lis @ [U0dz >QsJ wql | dzw EQAjwO> [Uphtib@riz) [ Odz T
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Omron Components

The Safedoor Omron Components enable easy and reliable setup and operation, when

using Safedoor in conjunction with an Omron Collaborative Robot. After the Safedoor

system is installed and configured (see T¢c £3g0 O 3 CBdfedood Yser Manial ),
follow these steps to install and configure the components on an Omron Robot.

The Safedoor components are created using TMFLOW version 1.82.5100 and is
compatible with TMFLOW version 1.76.3300 and above.

Installation

Before installing the Safedoor Components, the provided USB stick should be renamed
to TMROBOT, before the Omron Robot will recognize it.

To do so, follow these steps:

Plug the USB into a PC

Find and right click on the USB in the file explorer

dwdzog ¢ Tawql dzw] 3-daprimeBus [ Udz QwQl|

f3s0Q [Udz | wql dzwf " TslLjtdzd LjsQ gULsOdz 3L [ql

If the Component ZIP is downloaded from the made4cnc.com website, and put onto a
personal USB, do the previous steps to format it correctly, and continue to these steps:

EQf sl qLiO [Udz TAtwqs >qQt| Qsdzsft w3 083)dz duy
Drag the zip file onto the respective USB

e300/ QLQQO ll:JdZ W3 ©03)dz LisQ ¢dz dzgf TM¥ [ wlLj
Ms ¢ Awdz JUL){ [Udz dz¥ [ wLjg [ dzO 0 Q) Qdzwy 3¢ s LjtdzQ

To install the Safedoor Components on an Omron Robot, start by inserting the
prepared USB Stick in the Omron Robot. Then follow these steps:

HwbhPE

© N o g

TudzsAToR ¢ [MBmE| QulnMi| Qult

Select device to be the inserted USB

Press the top left Import button

As [Udz TeqeqQ) «3¢JtL ¢dzi dzgf TplLjiOdz > >t
Press Component

a s wdhPE

- 14-
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6. 8dz dzg{ LjL L Y gQt| Qsdzs §¢ A€3 AUs f UjdrdR wezs 8 ® Ljd T:

7. Press the Import button in the bottom right corner

The components are now installed on the Omron Robot. To activate the newly installed

gqt| qsdzs { ¢! - Lis30LPde>[8 | U&dzE[»sOdjts ©Q ¢gwql ) [Qq
list. Select the 3 components, imported in the previous section. Finish by pressing the

save button. The Safedoor Components are now ready to use.

Config Node

The Config Node imports and configurates the global variables defining the 1/0 used

by the Open Door and Close Door Nodes to interface with the Safedoor Controller . It
also starts a non -pause thread, responsible for monitoring the error output from the
Safedoor Controller

The Config Node gljs Gdz 3 s ¢ dzwf @dw pogram [tUdzGAT QuwLjdO3 s
TSafedoor Config t 3 g Qs © wqQOdzf WdgssAVg f{L0xE ™MO3 [ 3sO ! wdzLjW

The Config Node needs to run once before any of the other Safedoor Components. The

node should only be run once throughout a flow program. The node sets the 1/0Os used
by the other Safedoor Nodes, Safedoor_Open and Safedoor_Close . When using the
Config Node , the global I/O variables can be set through the edit component screen, in

the SET_IO_VARIABLES method.

Actuator MadedCNC_
Safedoor_V001_Config @ ><
Provider:General User

Node Name Safedoor_V001_Configl

SET_10_VARIABLES >

[[] advancea

“

If these variables are not manipulated, they will keep their default values.

See table below for variable names and default values.

- 15-



'L L ®SLw3LGL dz sLjitdzp UlLjtsdz [Udz | wdzd3W P wOs! g ALjfC

Name Type Description Default
Value

10 J3 1 Int Store the input pin placement of the J3 pin 1 output: 5
®qceql QQqQu ql dzs dzOQW

10 J3 2 Int Store the input pin placement for the J3pin 2 output: 6
®dqGcql 0QQQuw gl q¢ dzOW

10_J3_3 Int Store the input pin placement for the J3pin 3 output: 7
eqeqf Lj, Liwutw

10J1 1 Int Store the output pin placement for the J1 pin linput: 6
Al dzs O0QqQQuw

10 J1 2 Int Store the output pin placement for the J1pin2Input: 7
Bl q¢dz QQQuw

Error String[] Stores an Error message if the Safedoor system Tt

outputs an error  signal.

The variable names reference the 1/0 of the Safedoor Controller (See TO Connections t
in the Safedoor User Manual ) and should be configured to correspond to the desired
I/0O of the Omron Robot.

The Config Node creates a thread that monitors the error output of the Safedoor
Controller . If this signal goes high, the program will stop, and store an error message in
the global variable: g_Actuator_Made4CNC_Safedoor_Error.

Whenever the Config Node is run, the value of the error variable will be reset. Therefore,
if the value of the variable is desired, it should always be read before activating the
Config Node again.

-16-
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The Open Door Node serves the purpose of requesting the door to open. Per default,

103¢ $QQdz §Li3{¢ Asf3L 3J wdgdzl3sdzy [Udz TEQQu A|

This allows the Robot to safely enter the CNC machine.

Open Door Node

The Open Door Node glLjs Gdz 3s ¢ dzw[F® pragam fUdBRT QuLjO0O3 s
TSafedoor Open t 3 g Qs ©wQOdzf WdgssAV fLUPF ™O3[3sO ! wdzjw

Important: The Safedoor _Config Node needs to have run  once before the Open Door
Node can function.

b Udz $QqQdz ¢ 3 LL oo dip_J1[10 d2 As|Ligrg LiB@ dayM Lis O glpdnid [ (
0> q¢dz EQQuPm pUdz s QOBE2 W | t lsidhélp)be ce@ref by thelz T
Controller Board, indicating that the signal to open the door was properly received and

the motion initiated, before continuing to the next program node.

Actuator MadedCNC_
Safedoor_V001_Open @ X
Provider-General User

Node Name Safedoor_V001_Open1

SET Wait Before Proceed >

[ e

O

Editing the node allows the user to determine if the program should wait until the door is
opened, before proceeding the flow. In the edit menu, changing the default value of the boolean
variable P W GLj3 [ s = dz0 q wwils éceg@isiedn@\Wrhe variable determines whether the
component will continue the program flow while opening the door, or if it will wait until it is fully

open before continuing.

ud [ Udz sLj, furt 3¢ {@dzf sAQdZN 3L §Li3L {3L) [Udz 0dqQu 3¢
ud [Udz sLj fadet3e [0 oL AYT 3L L | wdg dzdzQ Ophoay { | & 3 Oi® Uik

-17-



Close Door Node

The Close Door Node serves the purpose of requesting the door to close. Per default,

103¢ $QQdz §Lj3{¢ AsQodriClopdt wiZ oz 5ldp Edralqdidz | wdgd

The Close Door Node g Lljs Gdz 3s ¢ dzwy[F® prageam [ UdG AT QuLjiO0O3 s
TSafedoor Close t 3 g Qs o wq®6&dz{ WdgssAivg fLUf ™MOQ3 [ 3sO ! wdzLjW

Important: The Safedoor_Config Node needs to have run  once before the Close Door
Node can function.

pUdz $QQdz 3L ¢dep Ii[d)dz0 s)jQ GGEQATP Lis O 19 LJtizijuy
0A|l dzz EQQuPm pUdz | wqOuwlLjt EQQ@uz A |Sidedl V6 thel¢Bgred Dyqu [
the Controller Board, indicating that the signal to close the door was properly received

and the motion initiated, before continuing to the next program node.

Actuator_ MadedCNC_ @ X
Safedoor_V001_Close
Provider:General User

Node Name Safedoor V001 _Closel

SET_WAIT BEFORE PROCEED >

[[] dvanced

“ Delete this node

Editing the node allows the user to determine if the program should wait until the door

is closed, before proceeding the flow. In the edit menu, changing the default value of

the boolean variable P WGLj3 [ s = dzd Qo ScgdiplitdzigdV The variable
determines whether the component will continue the program flow while closing the

door, or if it will wait until it is fully closed before continuing.

ud [Udz LjjAdz 3¢ o¢dzf [QqQ TL{wAdza L [Udz sqQQdz §3)
proceeding.

ud [Udz sLjL Adz 3¢ ¢dzf |Juw@gTzf), ¢Odxtuidzgf[(dz AQdeFgcuagrpldis

signal.

-18-






Fanuc Plugin

The Safedoor Fanuc Plugin enables easy and reliable setup and operation, when using
Safedoor in conjunction with a Fanuc CRX Collaborative Robot. After the Safedoor

system is installed and configured (see T¢cA3g0 OK 3 Ceatedood Yser Mandml ),
follow these steps to install and configure the plugin on a Fanuc Robot.

INFO
o The Safedoor plugin is created with a plugin specific alarm message
which requires that the software of the given robot controller is version

tV9.40P/06 Tor ne wer.

The Safedoor plugin consists of a configuration screen, a KAREL file, an open
3sofwhgl3dstl LigQ@ Lj gLl dé¢dz 3¢¢fwhAgl3qsm pUdz kst
O PLUGINS © p LjOdZ > > 068 LjodzOQqQQut m p Udz 5tslLjpyM4jGa, 31ddz3%s |
non-sq) Lj{ 3} dz tdzt Qurem pUdz [0 3sdfwhAgf3dsd glLjs G
the colored icons shown below:

ll> >l

OPEN CLOSE
These icons are labeled under v p Q[ Jirttise\iéon Pallet

Installation

Before installing the plugin, firstly open the provided USB Stick on a PC. Then follow
these steps to move the plugin file to the USB root:

1. gq [qQql] Te9T>a§gWNad«ggu-t
2. 8ddz, dzgJ [ Udz ©3) dz sLjitdzp TpLjQdzZz >- >m3| |t
3. Drag the file to the root of the USB stick

Now, to install the plugin, start by inserting the provided USB stick into the USB slot of
the Fanuc Robot, then follow these steps:

-20 -
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Boot up the robot connected to a Tablet Teach Pendant

9q [Ql Kipdzgj A oL R JUE: oL Ll Lt

Selectthe | L A 03 s slLitdz0) TaLddzOQQu o6 plLj®dz >- > Ot
Press install

Restart the controller by cycling the power

SARE R

When starting the robot, the provided plugin should appear under:
1 Tupdzskko Ta] AOFAiL AO03s «3¢ t
Indicating correct installation , the icons for the instructions should now be available in
the icon pallet.
Made4CNC Plugin Error Message

The Made4CNC plugin contains a single error message:
1 [Made4CNC_SD -001] Safedoor Controller Error

if this error message occurs, it means there is an alarm signal from the Safedoor
controller. To troubleshoot this, see section TSoftware Specifications t in the Safedoor
User Manual .

Configuration Screen

pUdz gQsd30AwLif3ds ¢guwdzdzs gljs Gdki Rjgigadapapgier 3§ U
TuLjQdz >- > o6Lj0dzOQQuwt m pUdz | Awl qo¢dz qo [Udz ¢ guwd
connecting the Robot Controller to the Safedoor system. The screen also contains state

monitoring of the actuator and test buttons for the digital outputs.

The state monitor shows the current state of the actuator. The reasons for occurrences
of possible state messages are described in the table below:

State Message Reason For Occurrence

Error bUdz Eu d0qu To&Ljddz0QQuw Mwwqu & [ Ljf XA
being signaled from the Safedoor controller. (See Safedoor User
Manual for troubleshooting )

Input Error l's uA wdzj®03s O dzww q u OLjo dg g9 A wwdzQ
LisQO T>| Q¢ dz0t Gdz3s O wdzLj® Lj¢ U3 ()0 ¢

Moving The actuator is neither in an open nor closed state

Open pbUdz Eu dqQuw ToLododzZdqQuw A dzs dzOt 3¢

Closed pbUdz Eu dqu ToLddzOqQQuw >| q¢ dzOt 3¢

Registering Occurs when none of the above cases are present

-21-



The indexes of the DI and DO used by the instructions, are set on the 10 Signal Index
Configuration element. The arrows to the right of the given IO are used to change its
index value. The 10 Signal Index Configuration element lets you input a number
between 101 -120 for DI and 101-116 for DO. These inputs correspond to the physical DI 1

20 and DO 1 -16 on the robot controller.

Made4CNC Safedoor Configuration Screen

Made4CNC Safedoor Configuration Screen

State: Moving | State Monitor

Made /
cNC'

Select The Safedoor Signal Index Number:

safedoor Open DO[ 1
Safedoor Close DO[ ]
Safedoor Opened DI[ 1
safedoor Closed DI[ ]

Safedoor Error DI[ ]

10 Signal
Index
Configuration

Manually Open/Close Safedoor:

ﬂ — o

Upon installation, the 1O signal indexes will be set to predefined default values. See
table below for default values for the indexes alongside an input type, KAREL variable

name and description:

Name Type Description Default
Value

OPENDO DO Stores the output pin placement for the J1 pin 1 101
us | AA[lldzsT QQQuw

CLOSDO DO Stores the output pin placement for the J1 pin 2 102
us | A[LIQéTdz QqQquw

OPENEDI DI Stores the input pin placement of the J3 pin 1 output: 101
®qeal 0AdQu Q| dzs dzQW

CLOSEDI DI Stores the input pin placement for the J3 pin 2 102
aA | Rebotddor gL q¢ dzQW

ERRDI DI Stores the input pin placement for the J3 pin 3 103

QA { | £AIGAT LjL Ljiwt W

The default values maps to the corresponding DI 1, 2 and 3 and DO 1, 2 on the robot

controller.

-22 -
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pUdz [dzof GA[[Qs¢ 8QQAsQ Qds [Udz 9gQsd30AuLif3qs |
button, used to test the setup of the system. The buttons only set the designated Dos

high/low, without monitoring the digital inputs, contrary to the program instructions

provided.

-23-



Open Instruction

The Open Instruction  serves the purpose of requesting the door to open. Per default,

1036 3sofwhgl3ds YL3L¢ OCpengdi, BAA Mg deDts dip3 Of U
proceeding the program flow. This allows the Robot to safely enter the CNC machine
in subsequent instructions.

The Open Instruction g Lljs Gdz 0 QAs O AsOdzwy [ Udz g Ljdodz@2@wrlt T p

glijs Gdz 3s¢dzwfdz0 3s [Udz gAwwdzs [ | wqQOMPEMt G& w@hyLjC
icon pallet ontothe program line

The instruction will set the 10s defined on the Configuration Screen , making the

dLjddz0qQqQuw ¢m ¢ fdzt Q| dzs [ Udz OqQum u WORENDG) sighdltd ¢ G-
U300 LjsQ g d2gseB s &> & BdzEAO ¢ 3 Os Lj, m

pUdz 3s¢fwhgf3qs 304 dz@ Y3 T >signldgvéaeaizd by the Safedoor
controller, indicating that the signal to open the door was properly received and the

£qf3ds 3s3{3LifdOL Gdzo qudz dzsLj, ALjf3s0O TGLj3[ =dzdC

The instruction monitors the error input from the Safedoor Controller to alert if an error
occurs while running. See Made4CNC Plugin Error Message  on page 21for details.

B8R

Programiming Details

L

Align Palletize Open Hand CLOSE

Control 6
> L

I/O
asic Extended Close Hand
ForceCtrl Picl/Place Palletize

Other

Favorite
History

All

INFO
The instructions use the registers 51 - ! 3s [Udz waaecqy ¢
overlap with other TP programs can cause problems.

Editing the instruction details allows the user to determine if the program should wait
until the door is fully opened before proceeding the flow. To edit the instruction details,

| wdzg ¢ [ Udz TEdz[ Lj3} ¢t [LiG {d Gw3sO Al [Udz 3s¢J wf
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CNC"

80 &

Programming

Set Wait Before Proceed

QO TRUE

@ FALSE

pOdz Qdz[ Li3} ¢ ¢ gwdzdzs L Lj¢p ¢ dzdzs LiGQwsdzL LjL L Af ¢ gULjs
odzf [3sO [Udz GQQ) dzLjs tslLj, Adz Qdzf dzwt3sdz 306 [Udz 3s
when running. This will decide whether the instruction will continue the program line

flow parallel with opening the door, or if it will wait until the door is fully opened, before

continuing.

bUdz Qdzo LjA| [ tsLjj Adz qd wGLj3 [ =dz quwdz dwqggdzOW 3¢

ud JUdz sLjLAdz 3¢ ¢dzf [Qq TpeaMtL [Udz 3s¢fwhgf30Qs
proceeding.

ud [Udz tsLjLAdz 3¢ o¢dzf [QqQ Tf! «dMtL [UOdz o) @fenif 3
signal.
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Close Instruction

The Close Instruction  serves the purpose of requesting the door to close. Per default,

{U3¢ 3sofwhAgl3ds 0Qdzy sqf Cfobgdl d3¢B§MBYUO wpzdz
proceeding the program flow.

The Close Instruction g Ljs Gdz dQAs QO As Qdzw [ Udz g Ljfodzéaletynit T p

glijs Gdz 3s¢dzwyfdzO 3s [Udz gAwuwdzs [ | wqOuegEt G&8 wQiyLjid
icon pallet onto the program line

The instruction will set the 10s defined on the Configuration Screen , making the

8Ljpdz0Qqu ¢Rofdt gl qedz [Udz QQQum WCLOSEDIaignal 93 ¢
U300 LjsQ g dppm3s OAAMAZERO ¢ 3 OsLj, m

bUdz 3s¢0f whgl3ds AB3dzd W LB Sodhddibetfiehdzd by the Controller
Board, indicating that the signal to close the door was properly received and the

£Qf3ds 3§3[3LfdOL Gdzdqudz dzsLj, ALjf3sO TGLj3J =dzdC

The instruction monitors the error input from the Safedoor Controller to alert if an error
occurs while running. See  Made4CNC Plugin Error Message  on page 21for details.

DEtails\

Favorite
History

All L

Control .

/O
ForceCtrl
Other

QPEN

Close Hand

INFO
The instructions use the registers 51 - ! 3s [Udz waaecqy ¢
overlap with other TP programs can cause problems.

Editing the instruction details allows the user to determine if the program should wait
until the door is fully closed before proceeding the flow. To edit the instruction details,

| wdzp ¢ [ Udz TEdz[ Lj3} ¢t [LiG {d Gw3sO Al [Udz 3s¢J wf
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Set Wait Before Proceed

@® TRUE

O FALSE

pOdz Qdz[ Li3} ¢ ¢ gwdzdzs L Lj¢p ¢ dzdzs LiGQwsdzL LjL L Af ¢ gULjs
odzf [3sO [Udz GQQ) dzLjs tslLj, Adz Qdzf dzwt3sdz 306 [Udz 3s
when running. This will decide whether the instruction will continue the program line

flow parallel with closing the door, or if it will wait until the door is fully closed, before

continuing.

bUdz Qdzo LjA| [ tsLjj Adz qd wGLj3 [ =dz quwdz dwqggdzOW 3¢

ud [Udz sLjLAdz 3¢ ¢dzf [QqQ TpeamiL [Udz 3s¢fwhgf3Qs
proceeding.

ud [Udz sLj,L Adz 3¢ o¢dzf [qQ Tf!«dMtL [Udz d5Glagdt 4633.0s L
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Doosan App

The Safedoor Doosan App enables easy and reliable setup and operation when using
Safedoor in conjunction with a Doosan Collaborative Robot. After the Safedoor system

is installed and configured (see T¢ A 3g 0 OX 3 QSifedodd WserMamlzal ), follow
these steps to install and configure the plugin on a Doosan Robot.

Note: The Doosan App is supported on Software V2.7.3 and above. We recommend
using the App with V2.8.2 or newer for the best experience.

The Safedoor App consists of a Workcell Item (WCI) and two skills . The WCI is of the

{Al dz TulpAOgssuelO >dzs fdzwt m pUdz [§Qq ¢O3L L ¢ gds{Lj3
the Safedoor.

When creating a task, the skills are found in the Command tab under the label
Machine Skill .

Installation

To install the plugin, start by inserting the provided USB stick into the USB slot of the
Doosan Robot, then follow these steps:

Boot up the Doosan Robot

g Q [SattingsTt

Scroll to the bottom of the sidebar

Go to Workceell Item, Skill Install & Uninstall  t© Tus ¢ [ Lj| | ¢
Selectfile: T8 Ljdo dzZ0QQumQu t

Press install

Reboot the Robot

No okrwbdhR

Indicating correct installatio n and setup, the Safedoor WCI will show when adding a
sdzf p lGjig U3 8 deWwA ws 3 s O ingideghe WG| Werview.
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Safedoor WCI

The Safedoor Workcell  Item (WCI) must be included in your task for the Safedoor skills
to work. In the configuration of the WCI the digital 1O port numbers can be set, and the
Open and Close signals can be digitally set.

The WCI contains 5 digital 10s, composed of 3 inputs and 2 outputs. The 3 inputs give
the app feedback about whether the door is Opened, Closed or if an error has occurred.
The 2 outputs are Open and Close. They responsible for letting the App send an Open
or Close signal to the Safedoor controller.

Configuration of WCI

When starting the  WCI, it must be configurated and activated before use. To do this,
do the following:

Workcell manager "© Tu Ljg U3¢ dzé

ddz, dzgf ThAwWsBEOLE dz® @ Gayt

Press Select

Configure the WCI (See Picture Below) and press Confirm

Enable WCI by toggling the switch above the configuration window

a MDD

SafeDoor [i] Delete

Mz dL Communication Type - digital 1/O

CNC Workcell Item Action INTLK_On v ‘

Write/Read Signal Name 1/0 Type Port No. Write/Read Signal
v 1 v No Signal
v 2 v No Signal
v 3 v No Signal

S| -
]

The picture above shows the WCI configuration screen with the 5 10s with their default
values. To set the port number of a signal, select the desired port number in the
dropdown box in the row containing signal. Here it is also possible to manually set the
2 output signals by choosing either On or Off.

Above the 10s, is a dropdown menu with the label WwéqQuwobgdz, | u withatésg [ 3
button. This dropdown box contains the functions provided by the WCI. The functions

Closed, Opened, Error, Close and Open are only used internally in skills, and are

therefore of no use as a WCI Action.
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Creating a task with the Safedoor WCI

When creating a task using the newly configured WCI follow these steps:

wdzo ¢ Tp|:j¢é' = £ 3] Qdzwt

dz, dzg { @F Ugzg s ) ) ) )
dzl, dzg /] JUdz gQs030AwdzQ o6Lj0dzQQQqQw G>u
wdzp ¢ P -Tdziqfstd 3 wk t

If the WCl is being inserted into an already created task, do so by following these steps:

W N -
Qo OQx Ox Qe

Eall

Make sure you are inside the task editing

& wdzo ¢ kJcitalz toThe left of the task name

dwdzp ¢ Todz dzg [ dzO GqQudgdz, | uf dztt

8 dz, dzg { @ Ugeg s ) ) ) )
0dz, dzg[ J[JUdz gQs 03 0AwdzQ o6LjodzOQQw G>u
dwdzd ¢ P -Tdziqfstd 3 wt t

Now the WCI is active in  that task, and the skills can be used in conjunction with the
WCI.

oA wWNPRE

-30 -

Ljis Q

Lis Q

l

l



Made

Open Door Skill

The Open Door skill serves the purpose of requesting the door to open. Per default, this

skil f Lji3 { & As 3] 3 Ppengdzg sigpat thefore proadediiig the task flow. This
allows the Robot to safely enter the CNC machine in subsequent instructions.

The Open Skill g Ljs Gdz d QA s QO A s QdzMaclfineg &killg tj[ 8z0Chfytiaed List.
It can be inserted in the current program by pressing [ Udz 3 g s QpénGidpdded T
in the command list.

The skill monitors the error input from the Safedoor Controller and alert s if an error
occurs while running.

Configuring the Skill

To insert the skill in a task firstly the WCI needs to be selected for the given task (See
Safedoor WCI page 29). Before the skill can be used, it needs to be configured by
following these steps:

Select the skill that needs to be configured

ddz, dzgJ [ Udz Ta&wq| dzw{ "t [ LjG

us JUdz Qwql @qY s | LjGdz, | dzQ TplLjgU3sdzt ¢ dz, dzg {
Press Confirm

rPowdpE

The skill is now ready to use.

Task List Command Property Variable Play
001
GlobalVariables Open_Safedoor
002
m MainSub (Task Vel. 250.000, Acc. 1.0°+) Machine

003

SafeDoor v Set
—m Open_Safedoor (SafeDoor)
L Output Signal Test ¥
E Close_Safedoor ( SafeDoor )
005 Input Signal Test M
.
vt

u EndMainSub

006

007

The property tab, as seen above, also allows changing the behavior of the ® O3 flow.dt
Setting the TG Lj3 [ 3 swilthlv determine whether the skill will continue the  Task flow
parallel with opening the door, or if it will wait until the door is open , before continuing.

The default state of the W G LjiBg{Méwitch is On.

If the switchis On, the skill will wait until the door is fully opened before proceeding.

Ifthe switchis Off,{ Udz 8 Af §3LL | wdgdzdzQ ODpeddy [ 3 O&jbjll dew
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Close Door Skill

The Close Door skill serves the purpose of requesting the door to close . Per default, this
skill doesnot f Lj3 J A s3] 3 [Closgedigidralheidre pfodedzling the task flow.

The Close Skill g Ljs Gdz d QA s Q K s QdzMacline &killg tj[ 8zChfy®iaial List.
It can be inserted in the current program by pressing { Udz 3 g Qs QlokeGlidedin) t T
in the command list.

The skill monitors the error input from the Safedoor Controller and alert s if an error
occurs while running.

Configuring the Skill

To insert the skill in a task firstly the WCI needs to be selected for the given task (See
Safedoor WCI page 29). Before the skill can be used, it needs to be configured by
following these steps:

1. Select the skill that needs to be configured
2. ddz, dzgJ [Udz TAwq| dzwf "t [ LjG

3. us [Udz Qwql ©Qfs | LjGdz, | dzO0 TuljgU3sdzd ¢ dz dzg |
4. Press Confirm

The skill is now ready to use.

Task List Command Property Variable Play
001
GlobalVariables Close_Safedoor
002
m MainSub ( Task Vel. 250.000, Acc. 1.0~ ) Machine

003

SafeDoor v Set
ﬂ Open_Safedoor (SafeDoor)

Output Signal Test M
E Close_Safedoor (SafeDoor)

005 Input Signal Test M
- o)

006 -
o

H EndMainSub

004

The property tab, as seen above, also allows changing the behavior of the d O3 flow.ot
Setting the TG Lj3 [ 3 swifthiv determine whether the skill will continue the  Task flow
parallel with  closing the door, or if it will wait until the door is closed , before continuing.

The default state of the W G LjiBg[Véwitch is Off.

If the switchis On, the skill will wait until the door is fully closed before proceeding.

Ifthe switchis Off,{ Udz 6 Qf §3L)L | wdgdzdzQ OFlupedg [¢ FO L [ dzw
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ABB Add -in

The Safedoor ABB Add -in enable easy and reliable setup and operation, when using
Safedoor together with an ABB Collaborative Robot. After the Safedoor system is
installed and configured (seeT¢ A 3 g O OX 3 GafEdooBUser ldaal ), follow these
steps to install , configure and use the Add-in on an Abb Robot.

Contained in the Add  -in is a configuration web  -app and two Coblox. The configuration
screen is used to configure the signals used in the two Coblox. The Coblox are used in
the programming wizard to visualize the rapid program.

The rapid functions used by the Coblox can also be used directly in the program code.

Complimenting the Add -in is two smart components containing both 3d models and
logic of the Safedoor system by itself, as well as on a mocked CNC machine.

Installation

There are two ways to install an Add  -in on an ABB collaborative robot depending on
RoboWare version and preference.

Using RobotStudio installation manager

Connect your computer to the same network as the robot.

us €Q4G6QJ8[A03Qq OQ [odr TG su Q] uj dpultdzuf LjG

Select the desired controller o

90qQ [qQ-FOPC TLeo L]l &LjgOLjOdz

Navigate location of the Safedoor ABB add -in

ddz, dzg [ LjsO | wdzop¢d TA| dzst

0d [Q T>0s {way$ dzuijl U Lis3 s  uLjs LjOdzyt

Select desired controller

As TE3¢[ w3 GR[3QDD dzh fafpll T | dzs mt LjQd® §Aging Ljd d
10. 9d [a TAL[2addtl [@Bfeddf 3qs¢t [LiG

11. MW [ dzs @ TuLjQdz > >t PRe@dAOLJ d@qQq@ijdo dz0qqut gU
122.9Q [QqQ T>dsd3we Bjudzfle¢t T [ fz ~t

On CRB collaborative robot (Requires Robo Ware V.>7.7)
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NoakrwdhpR

Insert USB stick in the FlexPendant
Turn on Robot Controller and Flexpendant
9q [ Qq-ud OWs ¢ djludzezyt Ta -t OO ! OO0
On the inserted USB, sdz, dzg J Ljit
dwdzd ¢ T® dz, dzff [t
pLjiOddz ¢ A wdz [ Udz ToLjddzOQQqut
dwdzp ¢ P-Admdfpte TR Wgzed TusofLjllt

[U0dz 893 dz s

Made

CNC"

dzQtint T! ==

To indicate correct installation, the Safedoor App should be shown on the FlexPendant

main screen.

Configuration screen

The configuration screen for the ABB Add

Qs JUdz f ) dWadzsOLjs{L 3s
map the 5 virtual 10s (used for the rapid functions) to their respective devices and
digi tal 10s. The screen contains function buttons to manually Open and Close the

Safedoor.

(Q Messages := Eventlog

Safedoor Configuration

Safedoor Setup Functions

«l> Open Door
Digital Outputs
Name Value
M4CNCSD _Close
M4CNCSD_Open
Digital Inputs
Name Value
M4CNCSD_Error
M4CNCSD_Closed

M4CNCSD_Opened

A Home eiie” Safedoor A...

Device

#UNASSIGNED#

#UNASSIGNED#

Device

#UNASSIGNED#

#UNASSIGNED#

#UNASSIGNED#

»ll« Close Door

Map

Edit

Edit

Edit

Edit

Edit

-in can be accessed through the main screen
{0dz Ljl | s LjtdzQl

3 Ljo d

gUdzg Ot LjiwO 3¢ g Udzg

T8 Ljd dzO0Qq

11:50 AM
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The Safedoor Setup Functions  allow for using of the functionality of the connected
6Ljodz0qqQuw ¢R¢fdt §3[00A[ whss3s0 L | wqOwljtm b03
Lis@ T>, Q¢dzt ¢30sLjLoL §3[JUAAL | wqQOwlLjt dzwywqu ULjs

The digital 1O tables represent the used signals. Each row in the table describes a signal

dzLjgU0 §3f0 [UdBw 3s0Q3530QALL TMQ3[t GA[[dQsL (03¢
The picture above shows the default state of the signals.

When a signal is edited, a reboot button will appear on the bottom of the screen. This
button restarts the controller from the configuration screen. (This does not work when
simulating a virtual controller in RobotStudio)

The configuration screen supports multiple languages. Currently the supported
languages are:

1 English (default)

T German
1 Danish
1 Swedish

Open Door Block

The Open Door Block serves the purpose of requesting the door to open. Per default,
this skill waits untilit has receive d [ U d2pefed t signal, before proceeding the task flow.
This allows the Robot to safely enter the CNC machine in subsequent instructions.

The Open Block g Ljs Gdz dQAsQ A s Qdzpafgdtbd:s gthe[camdaywist .o
insert it to the program, drag it from the popup onto the wizard programming pallet.

Wizard | Wizard B File v Applied

Message Close Safedoor -- Wait Until Done =

Open Safedoor -- Wait Until Done =

Variables

Safedoor

The Block monitors the error input from the Safedoor Controller and alerts if an error
occurs while running. The program will wait until the error signal is low before
proceeding the flow.
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Open Safedoor -- Wait Until Done =

The rapid logic for the block can be used directly in rapid code with the command:
WA dzssEQQu TgtW fUdzwdz ¢ 3¢ [ Udz tsLj, Adz qdo wGLj3 {

>ULjs 03s0 [Udz | LjyLjt dzf dzy wsLjL Adz qd TGLj3{ asf{3] EC
allows the userto decide whetherthe  Block will continue the program line flow parallel
with closing the door, or if it will wait until the door is fully closed before continuing.

bUdz Qdzo LjA ) [ tsLj, Adz qd wGCHgg[l]. =dzd qudz & wqggdzOW 3¢
ud [ Udz tsLj, Araet [3]phe ipstiz(ctiof v@ll whituntil the door is fully closed before
proceeding.

ud [Udz tLj, AFdiseB ) $Ozfz § QT ¢3L L | wqg dzdzQ Cspujarg [ |
signal.
Close Door Block

The Close Door Block serves the purpose of requesting the door to close . Per default,
this skill does not wait until it has receive d [ U dzlosed t signal before proceeding the
task flow .

The Close Block g Ljs Gdz d qAs QO A s Qdzgafgdabd:l gthelcddaywist .o
insert it to the program, drag it from the popup onto the wizard programming pallet.
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