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È 4ZDM Cluster on ñZero-Defect Manufacturingò 



2 ZERO-DEFECT Clustering Initiative 
 Context, challenges and opportunities 

Reconfigurability, flexibility and co-

evolution, i.e. frequent changes. 

Å Quality performance after the 

system ramp-up.  

Å Capability to adjust targets. 

Increasing complexity: 

Å Product variants and features; 

Å Globally distributed suppliers. 

Å More demanding specifications. 

Å Additional burden on diagnostics 

and root-cause analysis.  

Customization and  

Personalization of products. 
Å Small lot and one-of-a-kind productions.  

Circular Economy, Sustainable and 

resource efficient Manufacturing. 

Å Material re-use and zero-waste.  

Global trends 

Increasing traceability requirements Å 100%, in-line inspections.  

"Zero Defect Manufacturing" is an emerging paradigm aiming at going beyond 

traditional six-sigma approaches in highly technology intensive and strategic 

manufacturing sectors through knowledge-based approaches. 

Challenges for the EU Industry 

Pressure on reducing production 

costs and increasing efficiency for 

reindustrialization of Europe 

Å Need for engineering and control tools 

at system level. 



3 ZERO-DEFECT Clustering Initiative 
 Needs for a transition and current gaps 
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Learning technologies and cognitive 

computing methods  

Zero Defect Manufacturing requires a cross-

KET (Key Enabling Technology) and multi-

disciplinary approach to be effectively 

addressed at system level. 

ZERO-DEFECT Clustering Initiative 
 ZDM requires a cross-KET, multi-disciplinary approach  



5 Specific requirements for innovation 
 

Data acquisition: single sensor, single 

process or part feature, single stage. 

Multiple heterogeneous sensors 

(process, logistics, human inputs), 

multiple sources, in-process. 

SoA solutions Innovation needs 

Data storage: local and simple data 

repository, very close to the 

process. 

Global platforms, asynchronous data, 

vertical integration, multiple users. 

Data analytics and root cause 

analysis: single variable statistical 

tools, single stage, human driven. 

Multi-variable tools, learning algorithms, 

AI, to identify emerging patterns, inter-

stage correlation focus. 

Control: Local and feedback closed-

loop control, react to defects. 

Feed-forward control based on cyber-

physical systems, distributed, anticipate 

the generation of defects. 

Modeling: process models (statistical, 

engineering), material models. 

Integrated process, material and system 

models, interaction of quality, 

maintenance and logistics KPIs 

(quality/lead time). 

Actuation: manual.  Intelligent mechatronic components, 

adaptive fixtures. 



6 Need for a reference architecture and standard 

platform 
 

	

	



7 Concrete Industrial Examples and best practices 
MuPRoD 

Production of electric drives for the E-mobility sector. 

Challenges:  

Å End-of-line product functionality 

assessment (magnetic torque verification). 

Å Inefficient feedback on the processes. 

Å Need for in-line quality control. 

Process Stages 

 

M1: laminated stack 

from suppliers loading. 

M2: magnets assembly. 

M3: stack magnetization 

M4: heating station. 

M5: rotor assembly. 

M6: rotor balancing. 

M7: marking. 

Inspection Stage 

 

MK: based on the 

whole engine 

magnetic moment. 
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