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About us

Assembly & disassembly

Adhesive bonding

Cladding

Laser Metal Deposition

Selective Laser MeltingHigh energy beam

Spot welding Customization

Lightweighting

Inspection by NDT

Industrial solutions

Flexible Manufacturing systemsSolid-state welding

SPECIALIZED Joining and related 

technologies

CLOSE TO THE INDUSTRY NEEDS and 

integrated in our customer projects

.

INDUSTRIAL SOLUTIONS From research 

to industrialisation

.

Laser additive Manufacturing

Welding, bonding, cladding, etc.

Smart Manufacturing

Process modelling
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Research alliance

9 R&D Centers

1.400 Researchers

300 PhD

100 Mú

150 patents

500 publications

ORGANIZATIONS

· MONDRAGON UNIVERSITY

· GOIERRIKO HERRIEN EKINTZA Foundation

· GOILAN Foundation

· MONDRAGON CORPORATION

STRATEGIC PARTNERSHIP

Globalized corporation

Workforce: 85.000

Turn-over: 14.000 Mú

7th biggest industrial 

group in Spain

RTO

Joining & AM tech

55-60 researchers

25 % PhD

3.5 Mú

5
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LORTEK expertise on:

1) Joining Technologies (Laser Based Welding, Friction Steer Welding, etc.)

2) Laser Based Additive manufacturing technologies for metallic components

3) Materials

4) Industrial Processes

Laser powder Metal Deposition Selective Laser Melting
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LORTEK expertise on:

4) Monitoring & Control

5) NDI (Active Termography)

6) Intelligent Manufacturing

(industry 4.0 & how to use available

data to create value)
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Intelligent Manufacturing 

KnowledgeDiscovery & Management Systems
1) Data 

a. Monitoring (availability, selection, acquisition)
b. Conectivity(CPS, IoT)

2) Preprocessing
a. Data Fusion(Unification& transformationof formats)
b. Data cleaning (error correction, outlier detection/analysis, missing values)
c. Reduction/focusing (sample drawing, feature selection, prototype generation)

3) Data Mining:
a. Classification
b. Segmentation, clustering
c. Concept description
d. Dependence / association analysis
e. Prediction/trend analysis

4) Visualization
5) Interpretation, evaluation, test of results
6) Deploymentand documentation
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Ways Advanced Analytics (big data) can revolutionize manufacturing: 

a) Zero defect manufacturing (minimizing defect appearance)

b) Increasing the accuracy and quality of processes: (i.e.: product quality 

variability Ą determine the most influential parameters for this variability)

c) Better Understanding of process & plant performance across multiple metrics

d) Faster Service & Support to customers ( health monitoring for proactive 

maintenance through predictive models)

e) Better forecast of product demand and production

f) Optimizing production schedules based on supplier, customer, machine 

availability and cost constraints.

Intelligent Manufacturing 
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This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant 

agreement No 636902

Combination of non-contact, high speed monitoring and non-
destructive techniques applicable to LASERBased Manufacturing 

through a self-learning system
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Participant No. Participant

organisation name

Country

1 LE (Coordinator) Hidria AET Slovenia 

2 RTD IK4-Lortek Spain

3 RTD Laser Zentrum

Hannover

Germany

4 RTD Recendt Austria

5 UNI The Universtiy of 

Sheffield

UK

6 SME Laserline Germany

7 LE Orkli S. Coop. Spain

8 SME Talleres Mecánicos

Comas

Spain

9 SME Mondragon Assembly  France

10 SME 4D Gmbh Germany

11 SME CAVITAR Finland

12 SME SiEVA Slovenia

ñCOMbination of non-contact, high speed monitoring and non-destructive techniques applicable to 

LASER Based Manufacturing through a self-learning systemò

EC funded project (H2020-2014 call)

Started in 01-01-2015
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VISION

ÅPioneering approach that combines all aspects of defect avoidance in laser

based welding and cladding processes into an integral or holistic concept.

ÅSolution that will serve as a model for different branches of European

industry (automotive, aeronautic /aerospace, railway, electronics, capital

goods etc.)

ÅAddress demanding standards in laser welding / laser melting or cladding

processes.

ÅSelf-Learning framework to minimize human expert intervention and reduce

process optimization loop for new applications
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SCOPE OF THE PROJECT
Å Minimization of defects appearance in laser based manufacturing

Å zero-failure manufacturing approach

Å Combination of a) Process Monitoring & b) NDI

Å Self-learning system (SLS) to correlate process parameters with detected defects.

Å Objective decisions making framework (based on: incremental learning, learning by

examplesé).

V Real time and automatic process control in laser manufacturing

V Data driven self-adaptive model generation

V Quality improvement.
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OBJECTIVES OF THE PROJECT

ÅProductivity increase of about 35 % in gas valves repairing process due to 

required re-works reduction (cladding layer and base material cracking avoidance). 

Å Allow to take to the market new generation of pressure sensor glow plug 45 % 

faster thanks to the avoidance of cracking appearance using the developed SLS. 

ÅReduce time-to-market of new flame device sensors by at least 45 % 

thanks to acquired knowledge in previous products manufacturing thanks to SLS. 

ÅReduction of scrap parts and wastes in new pressure sensors (for glow 

plugs) manufacturing processes of up to a 50 % through laser welding monitoring 

and process parameters control. 

ÅDecrease the number of flame sensor defective parts up to 75 % thanks to 

the continuous increase in LBW process knowledge. 

ÅZero failure parts delivered to the customers in all of the use cases making use 

of in-line advanced NDTs to 100% of manufactured parts. 
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COMBILASERis organised into 8 work packages. Theirinterplayis visualisedin the figure below.
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SLS Overview: As in the COMBILASER 

proposal
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SLS Overview: Functionality

ÅThree (3) cases are studied as part of the COMBILASER project:

ïLaser Welding (2 use cases)

ïLaser Cladding

ÅCore SLS functionality:

ïFeature selection

ïKnowledge capture

ïSystems modelling and process learning

ÅAutonomous learning from process data

ÅProcess Operating Window (POW)

ïProcess optimisation

ÅDecision support

ÅFeedback/Control
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Feature 

Selection

Knowledge 

Capture

Systems 

Modelling & 

Learning

Optimisation

SLS Structure & Functionality

Data 

Sync.

- Active 

Thermography

- Laser Ultrasonic

Leakage 

Test

- To feed into modelling

- Human-Centric representation

- Identification of critical process 

parameters

- Learning of 

input/output 

mappings

- Process 

Operating 

Window

Decision Support

- Spectral (Illumination)

- Meltpool (CCD)

- Thermography 

(pyrometer)

- Thermography (IR)

- Topography (CCD and 

Laser)

Laser welding of pressure sensing devices 
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Feature 
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Capture

Systems 

Modelling & 

Learning

Optimisation

SLS Structure & Functionality

Data 

Sync.
Visual 

Inspection

- To feed into modelling

- Human-Centric representation

- Identification of critical process 

parameters

- Learning of 

input/output 

mappings

- Process 

Operating 

Window

Decision Support

- Meltpool (CCD)

- Thermography 

(pyrometer)

- Thermography (IR)

- Topography (CCD and 

Laser)

- Active 

Thermography

- Laser Ultrasonic

Laser welding of flame sensor devices 
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Feature 

Selection

Knowledge 

Capture

Systems 

Modelling & 

Learning

Optimisation

SLS Structure & Functionality

Data 

Sync.

- Spectral (Illumination)

- Meltpool (CCD)

- Thermography (pyrometer)

- Thermography (IR)

- Topography (CCD and 

Laser)

Dye 

penetrant

- To feed into modelling

- Human-Centric representation

- Identification of critical process 

parameters

- Learning of 

input/output 

mappings

- Process 

Operating 

Window

Feedback/Control

(laser power, speed)

- Active 

Thermography

- Laser 

Ultrasonic(?)

Valvelsrepairing and Cladding process
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T4.1: Definition of Self-Learning System inputs and outputs (USFD)

ÅAutonomous feature selection

ïBoth input and output space (multidimensional)

ïCritical assessment of state of the art

ïDesign of experiments

ïIdentification and implementation of suitable algorithmic 

procedure

ÅParametric and non-parametric approaches

Autonomous Feature 

Selection

From raw process dataé éto usable information and 

process markers

Monitoring, NDT,

Product Testing

Critical process information
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T4.2: Self-Learning System development (USFD)

ÅData-driven input-output ómappingsô between monitoring data and 

NDT

ïSelf-learning model-based approach

ïState of the art supervised clustering techniques ïcritical 

assessment

ÅReal-time, supervised mode, numerical and non-numerical data

ïSupervised learning (user-assisted) via expert knowledge

ïProcess Optimisation

ïBenchmark data (and/or historical)

SLS
Critical process

information

Process 

mappings


