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/ Die nachste Generation fir die
Industrie 5.0 vorbereiten

Hands-on robots

Wir entwickeln benutzerfreundliche Roboter flir Automatisierung
und Ausbildung

Einfache Handhabung V Einfachheit

Agilitat

Cost
N NIRYO



Bildung Industrie

Ein umfassendes und sicheres Okosystem, mit dem Schiler Die kompakteste und flexibelste Lésung zur Automatisierung

und Studenten die Kompetenzen der Industrie 5.0 praxisnah von Aufgaben mit geringer Traglast.

erlernen konnen.

" NIRYO



/ Design und Herstellung in
Frankreich

Die Roboter und Zubehor werden von Niryo selbst
in der eigenen Fabrik bei Lille hergestellt.

+3000 +50
Roboter verkauft Mitarbeiter

" NIRYO
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/ +600 Schule, Hochschule

verwenden bereits Niryo-

" NIRYO

und Unternehmen

Roboter.
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/ Praxisnahes Lernen in
den Industrie-5.0-Fachern
fordern.

® Theoretische Konzepte experimentell erproben, die schwer auf
Industrierobotern anzuwenden sind.

@ Die Schuler und Studenten konnen praktische Kompetenzen
erlernen, die sie konkret auf die Logik der industriellen Robotik
vorbereiten.

e |deal fur die EinfiUhrung (Berufliche Schule, Technische
Gymnasium, Fachschule, Medienzentren) bis hin zur

Spezialisierung (Fachhochschule, Universitat)

" NIRYO
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* NED2

/ Ned?2

Technische Spezifikationen.

B Nutzlast 300g
” Reichweite 490mm
5% Gewicht 7kg

® Basierend auf ROS & Raspberry Pi4

Wiederholgenau
8 5 +- 0,5 mm

igkeit

. . "
Open Source & vielseitig & Stromversorgung 12 Volts / 7A

Kunststoffeinspritzung

e |deal fur Bildung und Forschung & Werkstoff

und Aluminium

) = WiFi 2,AGHz & 5GHz
\ @] Ethernet 1Gb/s
, _ ¢ UsB 2.0-3.0
Zahlreiche Umgebungen und Programmiersprachen
: {F CPU ARM V81.5 GHz
saw . = 4 .
o ROS OEI pgthon E',] Blockly @MTLAB *adbus a
RAM 4Gb RAM
Kompatibel mit: () Storage 32Go

COPPELIA Q) ROBOTICS

V N | RYO Made in France c €



+ NED2

: WiFi WiFi 3 Digital 2 Analog Conveyor Infrared
F eXI e status button inputs inputs control  sensor
’ ’ | | interface interface
| |

Anschlussmoglichkeiten. P i R e et

" NIRYO ’

...... - pump

. . 0 . . ey e R interface
Die GPIO-Ports des Raspberry Pi4 ermoglichen die #2823 ¥TIIN FEEO8° G
Implementierung externer Sensoren und PLCs (SPS) P N
enera
| o( )o@ power
USB 2.0 USR 3.0 ETHERNET \ / input
| | | 1
2 2 RJ45 3 Digital A2 Analog
USB 2.0 USB 3.0 Port outputs outputs
On/Off
button
Basiert auf Einsetzbar mit
GRaspoerrypPi QO & S

" NIRYO



+* NED3PRO Model

/ Ned3Pro

Zahlreiche Umgebungen und Programmiersprachen

ROS @ python’

Kompatibel mit:

" NIRYO

Flir KMU und Kleinstunternehmen entwickelt
Automatisierung von Aufgaben mit geringer Traglast.
Pharma-, Kosmetik- und Co-Packing-Branchen

Der kompakteste und glinstigste europaische Roboter

c:@MATLM::' *ﬂadbus

(4] Blockly

COPPELIA Q@ ROBOTICS

ﬁ Nutzlast

 Reichweite

N3

= WiFi
(@] Ethernet
¥ USB
{F cPU
el RAM

n Storage

Gewicht

Wiederholgenau

Stromversorgung

Werkstoff

Technische Spezifikationen.

500g
500mm

7,4kg

+- 0,3 mm

12 Volts / 7A

Kunststoffeinspritzung

und Aluminium

2,4GHz & 5GHz
1Gb/s
2.0-3.0

ARM V81.5 GHz
4Gb RAM

32Go

Made in France



+ NED2

/ Ergreifen Sie alles, was Sie
sich wunschen.

Grosser Greifer Custom Greifer Adaptive Greifer Vakuumpumpe Elektromagnet

@ AUF DER SUCHE NACH EINEM GREIFER, DER SPEZIELL AUF IHRE BEDURFNISSE ZUGESCHNITTEN IST?

Unsere STEP- und STL-Dateien sind in unserem Download-Center kostenlos erhaltlich und ermoglichen es Ihnen, Ihre eigenen, individuellen Greifmodule zu erstellen!

" NIRYO



+ VISION SET

/ Machen Sie lhren Roboter noch

intelligenter mit dem Vision-
Modul.

Lehren und lernen Gber :
- Bilderkennung
- Computer vision
- Klnstliche Intelligenz

Inklusive :
Algorithmus zur Erkennung von Kreisen und Quadraten nach ihrer Form und Farbe.

@ Im Set enthalten

1x USB Kamera 1x Kalibriermatte

6x viereckige und runde Formen (rot, blau, grin) 1x Kalibrierspitze

2x Schraubendreher und Klettverschluss

on  [g]Blockly <J\MATLAB

F TensorFlow b, Opencv

" NIRYO




+ FORDERBAND

/ Prototyping von
Produktionsanlagen.

e Einstellbare Geschwindigkeit, bidirektional.
e Kann eigenstandig oder mit dem Roboter

verwendet werden.

@ Im Set enthalten

1x USB Kamera 1x Kalibriermatte
6x viereckige und runde Formen (rot, blau, grin) 1x Kalibrierspitze

2x Schraubendreher und Klettverschluss

Verschiedene Moglichkeiten zur Steuerung des Férderbandes

@ python™  [§)Blockly  <J\MATLAB 0,0, ”odbus

ARDUIND

" NIRYO




'NS|NiryoStudio

Programmierung ™l Blockly @ python
SSH-Verbindung mit dem Roboter

/ Intuitive Software zur
Entdeckung der

Gast-Sessions

KOSTENLOS UND UNBEGRENZTER DOWNLOAD

Roboterprogrammierung Lo M6 O

°©0 0 0O

B ran Bt <o B oo T «i0s UL s OY oo IO s ) W
e e B D D - DD \

() 3D-Simulation ~ PID-Regelung

Programmieren und testen Sie lhre Machen Sie lhre Schiler mit der Robotiksteuerung

— - - Robotikanwendungen in einer 3D-Umgebung, vertraut-dank der PID-Regelung der Achse 5
die in Niryo Studio integriert ist

, 1170 € 300 £
3 years 3 years



/A NiryoAcademy

/ Online-Lernplattform:

e Kostenloser und kostenpflichtiger fertige praktische
Arbeiten

e Padagogische Inhalte, die in Zusammenarbeit mit
Lehrern entwickelt wurden.

e Video-Tutorials zur Forderung des selbststandigen
Lernens

" NIRYO

: JIL__ T | I
¥ My course " Bestseller [ Curriculum =

My course -

Introduction to Robotics, Blocks Design of special jaws for the NED2

programming, and Automation

LEARN My course Cur;ic;lum
:::ROS2

WITH

NIRYO NED2

> Movelt

Create your own ROS2 Robotick Stack Exploring Al-driven collaboration in
from scratch Robotics

- SIEMENS
e
/

TIA Portal

| r

Exploring Al-driven collaboration in The Ned2 and the Modbus protocol

Robotics

VERSCHIEDENE THEMENBEREICHE:
CODIERUNG - ELEKTRONIK - ROBOTIK - AUTOMATISIERUNG - BILDVERARBEITUNG, MASCHINELLES

LERNEN - KI - CYBERSECURITY - INDUSTRIE 5.0


http://academy.niryo.com

+ DISCOVERY BUNDLE

/ Eine Kompletpaket, um die Kompetenzen der

Industrie 5.0 zu erlernen und zu erproben.

Ned2 @ Vakuumpumpe V2

Custom Greifer V2

Grosser Greifer V2 Elektromagnet V2

Adaptive Greifer V2 Arbeitsmatte

) Forderband + IR Sensor V2 TCP

ONONBONONC
ORORNONONOL

B
O

A

Zugang zu kostenlosen Kursen der A Niryn.ﬂucademy
Erganzen Sie Ilhr Paket mit passenden Lehrplanen und Praxisaufgaben —

Verfiigbar auf /\ NiryoAcademy ‘N NiryoStudio

Kundendienst inklusive 1 Jahr Garantie

6,599 €
" NIRYO

Niryo Success : Tutorials, Online-Schulungen, Follow-up-Termine



/\ NiryoAcademy

-

-~

~

FREE FLEXIBLE FULL ACCESS
Wissensdatenbank
Kostenlose Kurse
Bezahlte Kurse Inhalt : Einzelkauf Inhalt : unbegrenzt Inhalt : unbegrenzt

Zugang : unbegrenzt
Zugang : 1 Jahr Zugang : 3 Jahre
2800 €
Free Zahlung-pro-Kurs 1499 ¢ 2099 €

" NIRYO

\_

einmalig oder 699,67 €/Jahr




+ CLASSROOM PACKS

" NIRYO

CLASSROOM PACK 5 CLASSROOM PACK 10 CLASSROOM PACK 15

VON 5 BIS 10 STUDENTEN VON 10 BIS 20 STUDENTEN VON 20 BIS 30 STUDENTEN

3 Jahre  /\ NiryoAcademy - 3 Jahre /A NiryoAcademy - 3Jahre /A NiryoAcademy -

5% discount 9% discount 14% discount
35095 € 68090-€ 101085-€
33 299 € 61 899 £ 86 899 £



/7
Niryo Docs
Wi

Niryo Documentation

v$0 through our documentation to learn everytt

+ ONLINE-INHALTE "
i Robots

e
"" Accessories

/ Vollstandige

. . VMo " i ne N
o e Laans hoaw 30 SATON Dage sl Niry
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Technisches Doku Z Open doc
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Bienvenue dans #presentation !

kostenlos erhaltlich.
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Starthilfe Discord Community g
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https://docs.niryo.com/
https://www.youtube.com/playlist?list=PLZ9-LjwJrSVPBRHVIbE2HNZwcKrByPFqP
https://discord.gg/dGGbj3aU
https://discord.gg/dGGbj3aU

+ INTRODUCTORY PACK

/ Komplettpaket fir lhre STEM / MINT Unterricht

1 STEM Bundle + STEM Lehrplan enthalten (35 Stunden) zu /N NiryoAcademy

Fir MINT-Lehrkrafte (Mathematik, Informatik,
Naturwissenschaften, Technik)

Praxisnahes Erlernen von Kompetenzen in Robotik und
Programmierung

Spallige und praktische Aufgaben, um lhren Unterricht,
Workshops oder Robotik-AGs aufzulockern

|
2
-
P
;
0
0
W
2
-
2
0

Entwicklung von Logik, Kreativitat und Teamarbeit

6499 € HT

N/ NIRYO Access to FREE Courses on A Nirvu.ﬂucademy | E NiryoStudio 1 year warranty Niryo Success



TRANSPORTKOFFER

/ Alles-in-einem-Koffer flir das Discovery-Bundle

® Leicht zu transportieren

® Finfach zu verstauen

Sehr gut geeignet flr den Transport zwischen Klassenraumen,

fur Tage der offenen Tur, Messen usw.

Individuell angepasste Schaumstoffeinlagen, Rollen und Griff

inklusive.

750 €

" NIRYO




+ PEACE OF MIND

/ EX pe rt+ p rOg ramm - 16 Stunden dedizierter Support per E-Mail und Videokonferenz

- Personliche Hilfe : Wir unterstitzen Sie bei Ihrem Projekt

590€ / Jahr

- Robotik-Expertise: Programmierung, spezifische Schnittstellen, API ...

*Entwicklung von maRgeschneiderten Programmen auf Anfrage

/ Verlangerung der Garantie

- Roboter und Forderband mit 1 Jahr Garantie inklusive

- Garantieverlangerung Roboter + Forderband : 318€ HT / Jahr, bis zu 2 zusatzliche Jahre

" NIRYO



AGATHE NEROT

Sales Manager France and Germany
a.nerot@niryo.com

+33 6 3187 53 07

\/NIRYO/




+ CASE STUDY - MEDIENZENTRUM

e Studenten in eine breite Palette von Projekten
einfuhren: Programmierung, Logistik, additive

Fertigung und mehr

“Das geht naturlich sehr gut wenn wir auf einer

Blockly Basis arbeiten, wo wir auch in der lage sind

Ekkehard Briggemann . . . . .
nachher Code zu nehmen fur die die ein bisschen

Leiter und medienpadagogischer Berater

des Medienzentrums des Landkreises Harburg

weiter wollen und tiefer in die Materiel reinwollen”

>

" NIRYO


https://www.youtube.com/watch?v=MhgEQIVMIls&t=21s

+ CASE STUDY - ELECTRICAL CLASS - COMMUNITY COLLEGE

! [ TEMOIGNAGE
o

LYCEELEON
CHIRIS - GRASSE

Sébastien Francheteau
Professeur of Electricity (Filieres MELEC, CIEL,

FED)
Lycée Léon Chiris

" NIRYO

“Wir setzen Niryo-Roboter in unseren Industriekursen
ein. Wir versuchen, Roboter in all unsere vernetzten
Fertigungslinien zu integrieren. Der Raspberry-
/Arduino-Teil liefert uns die Grundlage, um Input und
Output zu erfassen, mit denen wir anschlieRend

unsere Umgebungssysteme steuern konnen”


https://www.youtube.com/watch?v=pVGyBxLQWB4&list=PLZ9-LjwJrSVNS-kP9j9RHR2bbgHlU9Mxj&index=7

+ CASE STUDY - NIRYO vs. INDUSTRIAL ROBOTS

a

Othman Lakhal
Maitre de Conférence Robotique et

Automatique
Polytech Lille

" NIRYO

TEMOIGNAGE

POLYTECH
LILLE

“ Am Polytech verfugen wir Gber mehrere
Industrieroboter. Aus Sicherheitsgrunden ist der
Zugriff auf die Low-Level-Steuerungen dieser Roboter
fur Studenten jedoch in der Regel nicht gestattet.
Niryo bietet einen erheblichen Wert fiir die Ubungen
und Projekte im Bereich Robotik, die wir an den

Trends der Industrie 4.0 ausrichten mochten.”


https://www.youtube.com/watch?v=xqG9ktdLJ0A&list=PLZ9-LjwJrSVNS-kP9j9RHR2bbgHlU9Mxj&index=3

+ TESTIMONIAL

David Fofi
Robotik-Lehrer

Bourgogne university

" NIRYO

"Wir sind ein junger Fachbereich fir Robotik,
daher muissen wir uns schnell und gut
ausrusten. Der Vorteil der Niryo-Roboterarme
ist, dass sie billiger sind, was es uns ermoglicht
hat, einen Laborraum zu schaffen, in dem die

Studenten Robotik tiben konnen.


https://www.youtube.com/watch?v=V-yF6pZZpVE

+ CASE STUDY - DEMO

5G Connected Factory

Ericsson demonstrates its know-how and the quality of its 5G

network to illustrate the piloting of a 4.0 connected production line.

ERICSSON x NIRYO

5G - Intelligent production line

" NIRYO


https://www.youtube.com/watch?v=-pvGCguKE48
https://www.youtube.com/watch?v=-pvGCguKE48

+ USE CASE RECHERCHE

Forschung und Entwicklung einer intelligenten

\ Fabrik

PRESCRIPTIVE MAINTENANCE 4.0
' g7

Alten, der weltweit flihrende Anbieter von Ingenieur- und IT-Dienstleistungen,
blndelt sein Know-how mit Siemens und STMicroelectronics, um an der

Entwicklung der Industrie der Zukunft mitzuwirken.

/.,
- [
p—t t‘J

.
o
L

—~

L,

Sie nutzen Technologien wie Robotik oder kiinstliche Intelligenz, um die

S

Wartung von Anlagen frihzeitig zu erkennen (Predictive Maintenance) und so

die Qualitat der Produktion zu verbessern und gleichzeitig die Kosten zu senken.

|

e — ‘
-l > . Frets
i;y ]. 3 = I _

!.Tll.'

| Mithilfe von Niryo und unterstiitzt durch die Technologien des digitalen

Zwillings, der erweiterten Realitat und der virtuellen Realitat erstellen sie dann

Prototypen von virtuellen Linien, um die Beteiligten unter realen Bedingungen

zu schulen.
Human at the heart of factory
ALTEN X NIRYO
Digitaler Zwilling - Vorausschauende Wartung - Kiinstliche Intelligenz - Industrie 4.0
> Video

" NIRYO


https://www.youtube.com/watch?v=xdlPPGmnpXs&list=PLGoGLOVoh_5dR0uKi_0F2F4IdqRQ-DrR_&index=9

Ned2 User Manual (v1.0.0)

Ned2 User Manual

Ned2

Robot

Ned2 is a six-axis collaborative robot, based on open-source technologies. It is intended for
education, research and Industry 4.0.

2022, Niryo All rights reserved. No part of this document may be reproduced or transmitted in any form or by any means without prior written consent of Niryo SAS
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Ned2 User Manual (v1.0.0)

With the same aluminum structure as Ned, Ned2 will continue to meet your requirements in terms of
robustness, precision (0.5 mm) and repeatability (0.5 mm).

Ned2 is based on Ubuntu 18.04 and ROS Melodic and benefits from the capabilities of theRaspberry PI
4, a high performance 64-bit ARM V8 processor and 4gb of RAM.

Discover a robot with increased performances, thanks to new servo motors featuring Silent Stepper
Technology, significantly reduces the noise level of the robot.

Ned2 is a collaborative robot based on Ubuntu 18.04 and ROS (Robot Operating System) Melodic, an
open-source solution created for robotics. Through ROS, Ned2 has multiple libraries allowing you to
conceive many programs, from the most simple to the most complex ones, responding then, in a flexible
way, to your needs.

Ned2 tools technical specifications

Mounting a tool on Ned2 is made easy with our brand new EasyConnect system. Simply plug your tool,
connect its cable to the control panel, and it is ready to use.

Ned2's package includes a Custom Gripper. Its standard jaws can manipulate small objects, and you can
3D print your own custom jaws.

Ned2 can also be used with:
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® The Large Gripper which has the ability to grab larger objects while keeping
the ability to close entirely;

e The Adaptive Gripper which allow Ned2 to grab non-standard objects
with complex shapes (eg. an egg);

® The Vacuum Pump to grab objects with plane and non-porous surfaces;

® The Electromagnet that is useful to manipulate metallic objects, from one

to many (eg. screws, bolts...).

Ned2's Ecosystem is designed to let you reproduce advanced use cases of industry 4.0.

Vision Set

VISION SET

WORKSPACE

pos— -

-
Jr

PAWNS

The Vision Set gives Ned2 the ability to detect objects and select the ones you want to interact with. It
comes with a camera and objects of different shapes and colors to allow you to study topics such as image

processing, machine learning and Artificial Intelligence thanks to the contribution of vision. This set
includes:

® A camera;

e A workspace which is designed around a specific repositionnable material;

® 6 objects (3 rounds, 3 squares) of different colors to use our built-in recognition system based on colors
and shapes. The squares are designed to be able to act as containers for the circles. Easily create an
industry 4.0 pick & pack application with no particular knowledge of programming;

® A calibration tip to set your workspace up.

Conveyor Belt (v2)

The Conveyor Belt (v2) is the key add-on to prototype industry 4.0 production lines.
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The Conveyor Belt (v2) is composed of:

A mountable workspace to use vision functions directly on the Conveyor Belt;

A slope that can help to create complex or multi-robot processes;

An end-stop to stop the objects when they reach the end of the Conveyor Belt;

The 6 objects of the Vision Set to extend the quantity of objects you can use on your production line.

With Ned2's ecosystem, you have the optimal solution to discover, learn and prototype industry 4.0
processes.

Overview of this manual

This manual contains instructions for:

Safety Information about Ned?2;

Mechanical and electrical installation of the robot;
Software of the robot;

Maintenance and troubleshooting.

This manual should be read before:
e |nstallation and electrical connections;

® First usage of the robot;
® Maintenance and repair.

Safety notice
(OWarning 1
LYou must read, understand, and follow all safety information in this manual. J

It is important that the safety instruction on this manual and the electrical and the mechanical instructions
are followed. The robot specifications should be respected to avoid all damage to the machine or to the
user.
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Additional content

You can find additional content by clicking on the linkhere

Hardware introduction

This document contains a description of the Ned2 product, including details of the following:

e Mechanical and electrical installation instructions;
e precautions for safe use;

e technical characteristics of the robot;

® product warranty details.

Please refer to software documentation for programming details.

Important safety notice

4 R I
© Warning

ﬁ The robot is assessed as a partly completed machinery. A risk assessement in accordance
with the safety regulations applicable in your country is necessary prior to each installation
and use of the robot. Be sure to follow the safety instructions in this manual.

Please note that:

® The robot can only be used under the proper technical conditions, for its intended uses, while

taking into consideration potential hazards;
the robot must be used in accordance with the instructions in this manual;

Niryo is not liable for any modification made to the software or physical characteristics of the
robot by the user.

We shall not be liable for any damage caused if it is used in a way that does not comply with the
instructions given in this manual.

.

Safety instructions

User responsibility

® Make sure that the aforementioned risk assessment is performed before each use of the robot.

® Make sure that the incorporation of the robot into other applications or ecosystems does not affect the
robot’s safety aspects.

Hardware and/or software modifications

Any modification of the equipment is prohibited.

Niryo relies on the open-source philosophy. Software modifications are permitted. However, the
modification of the software elements indicated below is prohibited:

e [ow-level programming files (stack hardware).
e (Configuration of the Raspberry Pi.

e Robot configuration file (speed and acceleration limits, position axes and torque limits).
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e Embedded software and configuration of the motor parameters.

Niryo disclaims all liability for any damage caused to and by the robot as a result of these modifications.

Safety symbols

This section specifies all dangers that can arise when doing the work described in the User Manual. Each
danger consists of:

® A caption specifying the danger level (DANGER, WARNING, or CAUTION) and the type of danger;
® A brief description of the danger;
® |nstruction about how to eliminate danger.

Symbol Designation Description
A DANGER Warns that if instructions are not followed, an accident will occur
resulting in personal injury.
A WARNING Warns that if instructions are not followed, an accident will occur
which could lead to personal injury or damage to the product.

A CAUTION Warns of possible damage to the product.

. NOTE Describes an important fact or condition.

@ ADVICE Describes additional information or an easy way to use the function.

ELECTROSTATIC Warns of a possible electrostatic discharge which could damage the
DISCHARGE robot.

ELECTRICAL

SHOCK Warns of an electrical hazard.

CHRUSHING OF
HANDS

> > P

Warns of the risk of crushing hands between two mechanical parts.

General safety information

p
© Danger

. e Before installing, using or programming Ned2, you must read the specifications and the
product manual.
e |nstall Ned2 and all the electrical equipment in accordance with the specifications and
warnings in the Installation, Mechanical interface and Electrical interface chapters.
® |t is important to ensure that any modification to the robot's software will not cause any danger or
damage to the user and the product.
e Children are not permitted to handle the robot.
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L J

P
©® Warning

A e Make sure that the robot is properly installed on a firm surface with enough clearance to
avoid shocks and collisions. (Refer to part 12.3. Range of motion of the robot).

e (Cutting the power or activating the emergency stop button can cause the arm to drop. This
drop is cushioned. Do not touch the robot when activating the emergency stop in order to avoid
any collision.

e Be careful not to use the robot in unsuitable environments (e.g. outdoors).

® Do not put or install Ned2 in a damp environment or near water.

® Do not install or use Ned2 in hazardous environments (e.g. in a strong magnetic field, hazardous
gas, fire or near flammable products) to prevent the hazards that can occur as a result of outdoor
conditions.

® Make sure that external modifications to the motor parameters or robot software do not damage
the product.

® The robot and motors generate heat when they are running. Do not touch or handle the robot
during operation or after prolonged use, the high temperature may cause pain.

e Regularly monitor the motor and arm temperature in Niryo Studio.

® When the Ned2 is activated, keep away from the areas labeled with the pinch warning sticker, to
avoid any injury.

® Make sure to move to robot to home position before:

o powering Off;
o powering On;
o reboot motors with Niryo Studio.

- J

p
O Caution

g ® Do not turn off the robot during a sequence or movement, except when absolutely
necessary, as this can shorten the lifetime of the robot.
e Preferably switch off the robot using the push button. Avoid using the emergency stop
button except in case of danger.
® Failure to follow the connection instructions could damage the tool or robot.

Voltage related risks, robot
A danger of high voltage is associated with the robot in:
® The power supply of the motors (12V, 11.4V, 5V);

e Ned2's grippers are powered by 5V. A risk of short circuit and sparks exists. Be sure to make the
installations with the power disconnected.

Safety actions

® Fire extinguishing

(0 Note )

L Use a CARBON DIOXIDE (CO2) extinguisher in the event of a fire in Ned2's system. J
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e Manually stopping or overriding the arm: if needed, Ned2 arm can be stopped manually. This is
possible since Ned2 arm is light, the arm force is limited, and the drivetrain power is limited.

To prevent unnecessary damage and wear of Ned2 arm, it is recommended to use the normal stopping
functions of Ned2 (by the software or the top button).

(0 Note

— |

L Ned2 is not equipped with brakes since its weight and design do not require a holding brake.

Installation and commissioning

This section specifies the procedures to follow during unpacking and transportation.

Transport

Be sure to transport the robot in its original box to avoid damage.
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(OWarning 1

ﬁ Maintain good posture when handling the arm or arm cartons to avoid back injuries.

What the box contains
When you order Ned2 you receive a box with the following items:

1x Ned2 Robot

1x Custom Gripper

1x Power supply

1x Safety box

2x Analog I/0 connector

2x Digital 1/0 connector

1x Universal travel plug adapter
1x SD card reader

1x manual instruction

1x Quickstart

Quickstart

Alimentation électrigue

Ned2

Gripper custom
. e
Boitier de sécurité L -
Natice d'instructions
Connecteur | /O Connecteur /O
analogique numérique

Intended use
The Ned2 robot is intended for educational, and research and development purposes, i.e.:

® |earning robotics;

® research and development in robotics;

e simulation and prototyping of complete industrial scenarios such as “Pick & Place” (take an object to
move it), “Pick & Pack” (take an object to insert it into a packaging);

e hardware application: connect and control the robot with sensors and external actuators in order to
simulate an application, while respecting the conditions defined in this instruction manual.

The operations below do not comply with the uses set by Niryo. They include:
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® use as a children'’s toy;

e use for industrial tasks;

e use for handling inappropriate objects (with unsuitable grippers, objects whose mass is greater than
the maximum authorized load);

e use that exceeds the stated specifications.

Any use of the robot and its ecosystem that does not comply with the uses initially intended by Niryo must
be expressly authorized by Niryo.

Unpacking and installation

1. Inspect Ned2's packaging to make sure that nothing is damaged;

2. Remove the packaging and make sure that the product has not been damaged in any way and that
nothing has been mislaid during transport;

3. Put Ned2 in a location that has been specifically allocated to its use;

4. Pay attention to the commissioning and safety instructions.

g
© Warning

A ® Maintain good posture when handling the arm or arm cartons to avoid back injuries.
® Make sure the robot is handled correctly so that the arm cannot fall during packing, loading,
unloading or unpacking. Handling areas are provided to facilitate the transport of the robot
(see below).
® Make sure that the robot is handled correctly so that hands cannot get caught in the joints. To do
this, respect the handling zones specified below.

Robot handling area

HAND 1

HAND 2
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Technical specifications

This section describes the technical specifications of Ned2.

Parameters
Weight (kg)
Payload (g)
Reach (mm)

Degree of freedom

Joints range (rad)

Joints speed limit (rad/s)

TCP max speed (mm/s)
Repeatability (mm)
Footprint (mm)
Mounting

Temperature (°C)

Human-Machine
interface

Power supply

I/0 power supply

Value
7
300
440
6 rotating joints
-2,949 < Joint 1 =< 2,949
-2,09 < Joint2 = 0,61
-1.34 < Joint3 =< 1,57
-2,089 =< Joint 4 < 2,089
-1,919 < Joint 5 < 1.922
-2,53 < Joint 6 = -2,53
Joint 1 = 0.785
Joint 2 = 0.5235
Joint 3 = 0.785
Joint4 < 1.57
Joint5 = 1.57
Joint6 = 1.775
468
+/-0,5
200x200
Table

5-45

3 control buttons (“FreeMotion” button, button to save a pose and

“Custom” button)
LED Ring
Speakers

Microphone

Input: AC100-240V / 50-60Hz, 2,5A

Output: DC 12V -7A; 5V -7A
5V
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Parameters Value
Digital inputs x3
Inputs/ Outputs Back Digital outputs x3
panel

Analog outputs x2
Analog inputs x2

Inputs/ Outputs Control Digital inputs x1

panel Digital outputs x1
2 x USB2.0
Robot interface 2 x USB3.0

1 x ETHERNET GIGABIT

Communication Modbus TCP (master)
i Aluminum
Materials ABS-PC (injection moulding)
Niryo Studio
Programming CH+
Environment PyP[\;/I ’(l)ilfylzos
ROS

Collision detection Accelerometer and gyroscope in the control panel

Certification CE Conformity

Tools technical specifications

Tools Overview

Ned2 is compatible with 5 different sorts of tools:

® 3 x Grippers
® 1 x Electromagnet
e 1 xVacuum Pump

Specifications

Custom Gripper
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Parameter Description
Max operating width 43 mm
Picking distancg;‘g(ém end effector 85 mm
Motor XL330 Servo Motor
Weight 87g
Power Supply 5V
Operating temperature 5-45°C

Large Gripper
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Parameter Description

Max operating width 79.2 mm
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Parameter Description
Picking distancg from end effector 109.35 mm
ase
Motor XL330 Servo Motor
Weight 725¢g
Power Supply 5V
Operating temperature 5-45°C
Adaptive Gripper
67,75 42,00
©
O @ g
& 1
[
o) (o)(o) © i

16,00

1 97.49 \
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Parameter
Max operating width
Picking distance from end effector
base
Motor
Weight
Power Supply

Operating temperature

Electromagnet

32,00

Description

97.49 mm

113.79 mm

XL330 Servo Motor
83¢g
5V
5-45°C

46,00
27,00
10,00
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Parameter Description
Max operating width 20 mm
Picking surface 20 mm
Picking distance from end effector
[l 27 mm
. Digital
Control interface output
Weight 445¢g
Power Supply 5V
Operating temperature 5-45°C
Vacuum Pump
—
190,00
—
L
. T o
0
3 ( OACIN ) 3 ‘5 3
N o
' 1 ar ™
(022,50 |
Parameter Description
Vacuum Pump control Integraterﬂgtla?;BO SErvo
Weight 18g
Total weight 183 g
Payload 300 g
Power Supply 5V
Operating temperature 5-45°C
Vacuum Tube dimension 20 mm
Picking distance from end effector 47.5 mm

base
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( O Advice

L

5@5 In order to program the different tools, please refer toSoftware documentation

Robot operating mode

Ne2 Robot comes with 3 diffrent operating modes.

Current mode can be determined visually via the color of theLed Ring on
the robot’s base.

The different modes are listed in the table below

Operating Mode Description
e e Rl e The robot automatically degi)rgii.s the Zero positions of each
Collaborative mode - Programming, editing, loading and execution of the
Programming programs
Manual mode - FreeMotion The axes of the robot can be moved by hand.

Robot calibration

Ned2 does not have a mechanical calibration. The calibration phase is fully automatic and must be
completed in order to control the robot. This matches up the position of each motor with its controller.

The procedure is as follows for the first 3 axes:

the axis rotates in the direction as shown in the photo below until it stops;

the axis stops when the limit is detected;

the axis moves back in the opposite direction;

the axis rotates in the direction up to the limit stop;

the axis stops when the limit stop is detected, and the Zero position is set at this point.

s N e
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p
O Warning

ﬁ Make sure that the robot is properly installed on a firm surface with enough clearance to
avoid shocks and collisions. (Refer to Range of motion of the robot

)

It is strictly forbidden to put your fingers and hands in the joints of the robot when it is in motion.
- J

Manual mode- FreeMotion

This mode is used to move the joints of the robot by hand in order to put the robot back in the required
position. This mode is activated either by pressing and holding the FreeMotion button located on the
control panel or by pressing and holding the button available on theNiryo
Studio programming interface

MANUAL
GRIPPING
ZONE -
FREEMOTION

P
©® Warning

ﬁ Be careful not to put your fingers and hands in the joints or openings of the robot during
FreeMotion mode.

Take great care when moving the robot by hand.

Be mindful of the gripping zones for the learning mode (see diagram below) and do not touch the

motors.
- J

Collaborative mode - Programming

This mode can be used to program, edit, load and run the robot's programs. The robot automatically
switches to this mode once it has been calibrated.

(OWarning 1
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ﬁ Be careful not to enter the robot's working area to avoid any collision.

Watch the robot's movements while using Niryo Studio.

Activate the emergency stop button in emergency or abnormal situations.
. _/

Operating conditions

Parameters Value
Minimum Ambient Temperature +5°C

Maximum Ambient Temperature +45°C

Mechanical interface

Mechanical Overview
This chapter introduces the mechanical and the electrical interfaces of Ned2.

Ned2 is a 6-axis collaborative robotic arm. It consists mainly of six robot joints of aluminum with plastic
covers. Ned2 consists of 7 parts :

ELBOW

FOREARM
WRIST

HAND

SHOULDE R_\

BASE MizZYD

3D view of the robot
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Robot workspace

128,4°
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Installation

The robot must be placed on a table or flat surface that is larger than the surface of its support unit.

! (Y
.
ol ol |
D S
~| <
IR
‘ ba
‘ -
136,00
181,60

p
©® Warning

C Make sure that the robot is properly installed on a firm surface with enough clearance to
avoid shocks and collisions.

Tool mounting

Each tool has the same mechanical connector interface. This option allows a quick-change option of the
tool and good stability.

e Put the groove on the side of the motor, pointing down;
e fix the gripper to the robot axis using the magnetic part.

Please find more information about Niryo tools in the sectiontools technical specifications
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Rainure de positionnement

Aimant de maintien

Raccordement électrique

f B 2\
© Warning

A e Be careful not to mount a gripper that is not supplied by Niryo. If you would like to design
your own gripping tool, contact our Support Service;
® Never use loads greater than those stated in the robot specifications (chapter 9) as this could
cause mechanical crushing should the object or the gripper fall. Such improper use could also
damage the robot;
® Make sure that the tool is mounted correctly by following the assembly instructions above;
® Be careful not to put your fingers between the jaws of the gripper.

Vision Set mounting

To mount the Vision Set, all you need to do is attach the camera to Ned2's wrist. The cable of the vision set

need to pass through the wrist to avoid trouble during movement of the robot. You can set up and fix your
workspace to Ned2's structure to have a stable environment.

Electrical interface

Electrical interface overview

Electrical architecture
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Architecture NED 2

= =l

BACK PANEL

Led ring

Raspberry Pl

Back Panel interface
Ned2 comes with 1/0 interface that can be used for wide range of equipements and Ned2 ecosystem.

The illustration below shows the differents electrical and communication interfaces present of the back
panel of the robot.

DIGITAL OUTPUT ANALOG OUTPUT

‘ 7 9

frowd, e D)
uss20 Use 3.0 ETHERNET - 4
1 2 3

14

Connector t3ble
1 2xUSB 2.0
2 2x USB 3.0
3 RJ45 port
4 Wi-Fi status indicator
5 Wi-Fi button
6 3 x digital inputs
7 3 x digital outputs
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8 2 x analog inputs
9 2 x analog outputs
10 Conveyor control interface
11 Conveyor control interface
12 Infrared sensor interface

13 Vacuum pump control interface
14 On/off button

15 General power input

P
© Warning

Take great care in following the safety guidelines in the next section to avoid damaging the
robot.

Be sure to respect the order of connection and the characteristics of the robot's inputs/outputs.

Make sure all the equipment and cables are dry. If water gets into the equipment, unplug the power
cable.

Do not unplug or turn off the robot while it is in use, as this could damage the robot's Raspberry Pi 4 or
the micro SD card inside.

Before plugging in or unplugging the power supply, be sure to turn off the robot.

General power input

e Ned2 is powered with AC/DC adapter with two output ratings: 12V and 5V

Settings Value

Frequency 50/60 Hz
Input AC100-240V,25A
Output 12V-7A;5V-7A

12V SV

GND GND

On/Off button
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® The robot is turned on by pressing the power button on the back panel.
When the robot is starting on , the led ring displays white light.

After the robot start up completed, the indication of led ring will display blue light, the robot can be used
normally at this time.

e The robot is turned off by pressing the same power button on the back panel.

When pressing the button ,the robot will start the Shutdown sequence. The led ring will display white
Breath for 2 seconds.

(OWarning 1

ﬁ Make sure the robot is in home position when powering off or on the robot.

Digital inputs
The electrical specifications of the digital inputs are showen below:

Connector Settings Min Max Units
Digital inputs: Type -> NPN
Voltage 0 5 Vv

[DI1-DI2-DI3]
Current 0 5 mA

e This illustration below shows how to connect a switch to a digital input.

SW
_”

5V |DI2 5V DI3 5V

b D] A A I

Digital outputs

The electrical specifications of the digital outputs are showen below:

Connector Settings Min Max Units
Digital outputs: Type -> PNP
Voltage 0 5 v

[DO1-D02-D0O3]
Current 0 250 mA

® This example shows how to connect a load in order to be controlled from a digital output.
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ov po3|ov Do2 ov DOf

P DA 0 I

Analog inputs
The analog inputs can be used to measure voltage ( 0-5V) form an external equipement.

The electrical specifications are shown below:

Connector Settings Min Max Units
Analog input
Voltage 0 5 V
[AIT-AI2] Current 0 20 mA
Resolution 12 bit

e This illustration below shows how to connect a potentiometer for reading values from 0-5V.

A0 AG Al AG & —

DA (e D]

i S

Analog outputs
The analog outputs can be used to set voltage ( 0-5V) to an external equipement.

The electrical specifications are shown below:

Connector Settings Min Max Units

Analog output

Voltage 0 5 V
[AO1-AO02] Current 0 30 mA
Resolution 12 bit

® This example shows how to connect a load in order to be controlled from an analog output.
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0-5Vv

AG AO1|AG AO2

) I

Conveyor control interfaces

GN 12V Data

( O Advice

|

:@: Please refer to theconveyor v2 documentation
for more information.

Infrared sensor interface

Vacuum pump control interface
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GND Y Data

Wi-Fi mode

The Wi-Fi indicator is used to display the Wi-Fi status in the robot.

Color Description Trigger
Solid blue The robot is hotspot mode Hotspot activated using Niryo Studio or the Wi-
Fi button
%ﬁéﬁegligkz The robot is connected to a The robot is connected to the network either
y network with an Ethernet cable or via Wi-Fi
pause
Quick blinking Wi-Fi mode change in e
blue light progress Press the Wi-Fi button
The robot's hotspot and In order to activate a mode, you must press
LED off Wi-Fi are not activated the Wi-Fi button
Wi-Fi button
Function Type of action Condition Status after action
Activate the o e The robot s in
hotspot Short press The robot is in a Wi-Fi mode hotspot mode
. - The Wi-Fi is not activated or the The robot is in a Wi-
Activate the Wi-Fi Short press robot is in hotspot mode Fi mode
. . . The Wi-Fi (and
Deactivate the The Wi-Fi or hotspot mode is
hotspot and wifi Lol (2SS activated ho(;cissgobtl)egre

Top button

The top button on the Ned2 has multiple functions, depending on how long your press on it or the
number of presses.

Time/Number of presses Function
A program is running
1 short press (0.1 and 2 seconds) Pauses the program
1 long press (> 2 seconds) Stops the program

A program is paused
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Time/Number of presses Function
1 short press (0.1 and 2 seconds) Resumes the prc())%fram salieire ekt
1 long press (> 2 seconds) Stops the program

A program is defined with an automatic start

1 short press (0.1 and 2 seconds) Starts a saved program

Control Panel

- @ 5 0%

FREEMOTION

4
SAVE
CUSTOM
y ELECTROMAGNET
)

oQ @Y
2o%-

FreeMotion button

e Pressing and holding this button deactivates the torques in the motors and performs the FreeMotion
operation (find out more information on operation mode section

Save button

e Ashort press on this button saves the robot's position on Niryo Studio.

Custom button

e This button is programmable and allows the user to choose the type of action and the function of the
button.

® For more information, please refer toNiryo Studio documentation

Gripper connector

® This connector is used to control the Custom Gripper, Large Gripper or Adaptive Gripper.
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Electromagnet connector

® This connector is specifically for connecting Niryo's electromagnet.

e There is also a digital input for connecting a sensor, for example.
® Programming the input/output can be done through Niryo Studio.

Connector Settings Min Max Units

Digital inputs: Type -> PNP

Voltage 0 5 \Y
[ DO4]
Current 0 250 mA
Digital inputs: Type -> NPN
Voltage 0 5 v
[Dl4]
Current 0 5 mA
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Sw b
The safety box contain the emergency stop. Activate the emergency stop button to immediately stop all
robot motion.

Safety box

(OWarning 1

A ® The safety box should be always be wired to the robot.

Electrical connection

Powering ON

® To turn on the robot, make the connection as explained above. Make sure that the emergency stop
button is deactivated and that the robot is installed according to the instructions given in the Safety
instructions chapter.

® Press the On button and wait a few moments for the LED ring to light up ( please refer toled ring
section).

e Find more information on how to program and use the robot in the Niryo Studio manual.
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p
O Advice

5@5 e Hardware can be tested for the very first time without using any software, as a
program is pre-recorded at the factory to start automatically. To do this, follow the
steps below:

o Make the electrical connection and switch on the robot as explained above

o Wait until the LED ring performs a slow blue “Chase” (go to theled ring section) and the robot
start-up sound starts (if this is the first time you are using the Ned2, it takes about two
minutes)

o Press the top button: the Ned2 will start with a calibration, then it will perform a pre-recorded

sequence.

LED ring indications

(OWarning

L/

e |f software changes are made to the robot LED ring indications, then the indications given in
this section may be wrong.

Color Condition Operating mode Description Troubleshooting
3 Normal Robot is
White Breath condition booting e
White to blue Normal Starting the N/A
Breath condition robot
Normal Manual mode - Calibration Press the Custom button,
Slow blue Chase condition Calibration required or launch a calibration
Normal Manual mode - Calibration
Blue Snake condition Calibration in progress N/A
3 Normal Manual mode - Calibration
3 yellow Flashing condition Calibration warning S
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Color

Solid orange

1 white Breath
lasting 2 seconds
then 6 blinks in
white

Flashing red

Solid white
Breath blue
Breath green

Solid green

Chase green

Chase orange

Solid red

Flashing orange

Flashing purple

1 Flashing white

Condition

Warning

Normal
condition

Emergency

Normal
condition

Normal
condition

Normal
condition

Normal
condition

Normal
condition

Warning

Emergency

Warning

Normal
condition

Normal
condition

Operating mode

Manual mode

Manual mode

Manual mode

Manual mode -
FreeMotion

Manual mode

Manual mode -
Programming

Manual mode -
Programming

Manual mode -
Programming

Manual mode

Manual mode -
programming

Description

One or
more robot
axes are
outside the
motion
limits

Shutdown
in progress

Motor error

Update in
progres

FreeMotion
activated

FreeMotion
disabled

Program
running

Program
paused

Errorin the
program

Fatal error
A collision is
detected

Login to

Niryo Studio

Saving a
position

Troubleshooting

Return the axes to within
the limits and start a
calibration.

N/A

Check the motor error
codes in the “Hardware
Status” panel of Niryo
Studio.

Contact the after-sales
service if it persists, as
there ma;; be defective
an.

N/A
N/A
N/A

N/A

A short press on the
button to resume, a long
press on the top button

to cancel the current

program

Check the Iocfs on Niryo
Studio
and Launch a new action
to clear this state

Check the logs on Niryo
Studio and restart the
robot

Perform a new action to
remove the warning and

check if the robot has
collided with an obstacle

N/A

N/A

p
O Note

. ® Glossary of light indications:

o Breath: The light intensity increases and decreases periodically, suggesting a breath.

o Snake: The LED chaser runs through the LEDs at moderate speed. Several LEDs light up one
after the other.

o Chase: Every third LED is on. All of them shift across, one LED after another.
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Animation Appearance Gif

None LEDs are turned off
. Set the whole LED Ring to the same color at
Solid once

) Flashes a color according to a frequency
Flashing

The different colors are alternated one after the other.
Alternate
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Animation Appearance Gif
Movie theater light style chase animation.
Chase
. Draws rainbow that fades across all LEDs at once.
Rainbow
Variation of light intensity to imitate breathing.
Breath
Luminous snake that turns around the LED Ring.
Snake
(0 Note 1

In order to program the different electrical interfaces of the robot , please refer toNiryo
Studio Documentation
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Maintenance, support and updating

Updating

The software version of the robot and the Firmware versions of the circuit boards can be updated in just a
few steps using Niryo Studio. For more information, follow the online documentation at this link

(OWarning 1

ﬁ The robot will restart automatically when the update has been installed. Do not do any other
operations with the robot before launching an update.

Maintenance and support

Niryo provides a support team dedicated to maintaining your robot and resolving technical problems. It
will respond within 48 hours of your request.

Maintenance and repair procedures must be carried out in accordance with the safety instructions
(Chapter 7) and the rules set out by our support team.

It can also provide answers to your questions on how to operate the robot.

Contact our team at support@niryo.com for more information.

Warranty condition
All products manufactured by Niryo are guaranteed for one year from the date the invoice was issued. In
the event of a warranty claim, provide the invoice, serial number, and photos and videos to explain the

problem. We can then perform a remote diagnosis and help you resolve the problem.

For more information, go to our warranty conditions in our terms of sale using the following link:
https://niryo.com/fr/conditions-generales-de-vente/

Disposal

This robot complies with European Directive 2012/19/CE on used electrical and electronic appliances
(waste electrical and electronic equipment - WEEE).

Disposal must be done in accordance with the laws in force in each country.

Do not dispose of your robot with the residual waste. Find out about the collection points for electronic
and electrical devices near you.

For more information on the disposal of our products, visit www.niryo.com/fr/mise_au_rebut.

Advanced Programming

There are many other ways to develop on Ned2.

For more information, please refer to the following links:
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Niryo Studio
Python

ROS
Modbus

Suggest a modification Download as PDF
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