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Circular strategies enable the transformation from cradle-to-grave 
approaches toward disassembly and re-utilization
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Adaptive disassembly is a key technology for extending product life cycles

Sources: [1] Potting (2017), [2] Sauer (2011)



© Werkzeugmaschinenlabor WZL / Fraunhofer IPT3

Adaptive disassembly systems use technologies to increase                   
short-term flexibility and long-term transformability 
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Product, process, and system technologies are the enablers of adaptive automated disassembly systems
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Sources: [3] Günthner (2017), [4] Kneer (2023), [5] Soh (2014), [6] Hering (2012), [7] Schmitt (2017) 
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The design of disassembly systems depends on product properties                                                    
and reprocessing strategies
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Sources: [3] Günthner (2017), [4] Kneer (2023), [8] Feldmann (1999)  
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Refurbishment increases the total product lifetime and 
enables Miele to offer second life washing machines

▪ Device-specific condition assessment 

▪ Automated, quality-assuring second 

life planning

▪ Adapted disassembly concept
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Battery modules are assigned to a suitable second life                              
based on their condition assessment

▪ Remanufactured for used cars

▪ Repurposed as stationary energy 

storage

▪ Recycled components for further use
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Variety of models and conditions requires product-individual 
processing strategies

▪ Component recognition and assessment

▪ Robust work-holding and tooling

▪ Adaptive tool path generation

Disassembly strategies of versatile products
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Product lifecycle data and technology enablers must be 
combined to achieve adaptive disassembly
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Wrap Up: 
Adaptive automated disassembly as a key enabler of circular economy

Refurbishment and remanufacturing promote green production as circular economy strategies.

By purchasing high-quality second life products, customers can not only save costs and protect the 

environment, but also benefit from a possible increase in value.

The variety of product properties and states requires adaptive processes. Adaptive systems are 

necessary to increase adaptability to external conditions.

The combination of different strategies, technologies and frameworks enables the successful 

implementation of adaptive disassembly systems.

Features
of adaptive 

disassembly 

systems
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