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Rebuilding Ukraine - Welding of large and complex components with mobile
cobot welding solution
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Motivation

Beginning with the help of robots and mobile production processes

= Demand for reconstruction and new construction of metal
structures in Ukraine

= Special and custom-made products

= Shortage of skilled workers is a challenge

= Energy-efficient production and simultaneous increase in quality

Mobile welding robot

» Easy handling without specialist knowledge

» Assisted set-up before welding

» Bring flexible production to the required location and weld directly
» Autonomous movement in the welding process
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Status Quo:
= 100-500 destroyed bridges

= 5.000-10.000 houses have
structural damage

Problem: How can
reconstruction be organized
quickly, efficiently and
sustainably?

= Maintaining intact buildings

= Create renewed structures from
new and existing building

Solution approach:

= Automated welding technology
for the construction site
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Initial situation
How can we help?

Automatic welding
seam detection

Automatic path
generation

Grafical programming

v’ Stationary gantry solution for batch size 1 » Mobile welding robot system

v" Autonomous welding processes without CAM programming » Indoor and outdoor use

v' Highest precision thanks to modern measurement technology > Decentralized on site at the construction site
=
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Objective

Mobile welding systems for the reconstruction of buildings
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» Mobile welding robot
system

» Indoor and outdoor use

» Decentralized on site at
the construction site

Realized indoor/outdoor
prototype
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* Further development,
validation and
optimization under real
environments in Ukraine

mobile welding system
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Validation and optimization of the

Resources,welding
machine,control
system

Sensors,

welding

Platform structure

HEINZ NIXDORF INSTITUT

Crawler drives for
off-road capability
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Results

Process without expert knowledge

Haptic control unit
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Welding seam

Fast, simple set-up of the system for welding

Simple and complex workpieces because of online control with
leading sensor

No CAD data required

Real welding joint is welded with the highest quality
Preselection of process parameters and “expert mode”
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Results
Analysis of kinematics and accessibility with Multi-Body-Simulation
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Results
Outdoor

Advantages of the solution

Our mobile welding robot provides
a user-friendly and flexible welding
solution that can be operated
without specialist knowledge,
delivers high-quality welded joints
and can be used autonomously at
different production sites.
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Result

Summary of the mobile cobot-based welding solution
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Ease of operation: The robot can be operated
without in-depth specialist knowledge, which
minimizes training requirements

Fast setup: The quick and easy setup of the system
enables immediate operational readiness without
CAD data

High welding quality: Real-time monitoring and
high-quality weld seams guarantee reliable
production.

Flexibility in production: The ability to weld directly
on site improves production processes and reduces
transportation costs.

Autonomous operation: The robot can act
independently during the welding process, which
increases efficiency
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Motivation

Problem definition Problems to be solve

= Shortage of skilled workers

= Scalability of the quality control
= Volatile sales market

» Price pressure

= Batchsize 1

= Monotonous work

A system is needed that
reliably automates quality
monitoring.

[2]

Sources: [1] Dassault Systemes, [2] it-zoom.de
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SOLUTION: Al-
DRIVEN COBOT-
SUPPORTED INLINE
INSPECTION
PROCESS
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Al-driven quality control during assembly
Design and components

1. Robot (Cobot)

2. Al-driven camera system
3. Test object

4. Evaluation
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Al-driven quality control during assembly
Procedure of the testing process

Intelligente
Technische Systeme

Cobot-Arbeitsplatze flexibel in die
Fertigung integrieren

Z& Fraunhofer m sverlinked
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Al-driven setting Process of Plugs and Expanding Nuts
Introduction

Plug

Expanding Nut
5]

(3]

[4]
Sources: [3] ebay.com, [4] toyotaofclermont.com, [5] amazon.de
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Quality assurance for setting expanding nuts in the automotive industry
Test bench design / Set procedure Test plate

Expanding nut ol
: : ounterholder
Safety fence Pneumatic cylinder \ \

>

Mounting
expanding nut

Sensor \

Robot flange

Robot

? Sheet metal
Expanding nut P bracket
magazine /
/ /
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QUALITY
ASSURANCE FOR
SETTING PLUGS &
EXPANDING NUTS IN
THE AUTOMOTIVE
INDUSTRY




Robust supply chains with intelligent monitoring‘6f41l|g
Predicting failures / maintenance without significant failure data
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Focus on research

= -1 = Development Embedded Sensorboard &
s Complex systems with different Integration Drives DataHub (Lenze)

5.7 components and a large number

3 of possible errors in each case » Advanced Data Analytics

=  Optimized Al algorithms for microprocessors

Available examples
of failures

<10
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Predictive maintenance in industrial conveyor applications
Successful implementation of low data solutions in high-bay warehouses

Einstellung der Rader |
08/23

Features
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Einstellung der Rader Il
11/23

01/01

Actual torque feature_l

Reason:
Missing contact of the
impeller

The solution: compact microprocessors
are applied in (“embedded”) or on (“‘edge”)
existing machines

» Runtime-optimized Al for application

in real time
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Advantages of using Al-driven systems in automation

Benefits through the use of Al and cobots
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Improved quality assurance: By using Al,
anomalies and errors can be detected in real time
and rectified immediately.

Increased efficiency: Automated inspection
processes reduce throughput times and increase
productivity.

Cost reduction: Minimization of rework and rejects
through precise and reliable inspections.

Ease of use: Cobot-supported systems facilitate
integration into existing production lines and are easy
to operate.

Flexibility: Adaptability to different inspection /
assembly / maintenance requirements and product

types.

Real-time feedback: Immediate feedback to the
production line enables quick adjustments and
optimizations.
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Contact

M.Sc. Sebastian Prinz

Group Manager Automation and Production Technology

Fraunhofer Institute for Mechatronic Systems Design
Scientific Automation

Zukunftsmeile 1 | 33102 Paderborn

Telefon:  +49 5251 5465 -358

Mail: sebastian.prinz@iem.fraunhofer.de
Web: https://www.iem.fraunhofer.de
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