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FOUNDRY 4.0:
INNOVATIVE TECHNOLOGY FOR SMART AND 

SUSTAINABLE PROCESS DESIGN

STRONG PARTNERS FOR MUTUAL SUCCESS

This is a collaborative project among promeos GmbH Nürnberg, Leichtmetallgiesserei Bad Langensalza GmbH in Bad Langen-

salza, the Chair for Casting and Forming, Institute of Manufacturing Technology and Quality Management, Otto von Guericke 

University Magdeburg and the Fraunhofer Institute for Factory Operation and Automation IFF Magdeburg.

The four institutions with expertise and project partners are collaborating in this national research partnership multidisciplinarily 

to redesign the energy use and supply chain in the entire melt supply in light metal casting to meet the demands of Industrie 

4.0.

BOOST QUALITY AND CUT COSTS

 Reduce CO2 emissions by as much as 80 percent 

 Cut energy costs by as much as 60 percent, corresponding to approximately € 300 per ton of aluminum

 Reduce primary energy consumption for non-ferrous cast parts by as much as 25 percent, corresponding to approximately 

2.5 megawatt hours per ton of aluminum 

 Reduce slagging by as much as 20 percent, corresponding to a savings of over 2 megawatt hours per ton of raw material 

and melt during casting

 Reduce the carbon dioxide equivalent by 1.4 tons per ton of aluminum output based on pure current displacement applying 

the 2015 CO2 emission factor from the German power mix

 Improve casting quality signifi cantly by using homogeneously heated tools and eliminating ladling

 Shorten cycle times signifi cantly by enhancing the responsiveness of the melt supply and thus managing job orders effi ciently 

 Reorganize the factory and manufacturing structure fundamentally based on the changed manufacturing and material han-

dling systems resulting in fl exible and modular design options 

 Perform referential analysis, assessment and footprinting of foundry systems’ value streams to establish system and process 

transparency (carbon footprint, energy use, process times, number of processes) as the basis for boosting effi ciency further 

(normally 10-20 percent) 

 Employ easy and adaptive tool- and indicator-based scenario evaluation of design options in the simulation environment as 

the basis for sustainable corporate decisions (e.g. major capital expenditures) 

 Design supply chain systems and processes that satisfy requirements based on substantial analyses of technology and assess-

ments of performance and sustainability as defi ned by total cost of ownership
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Another key research activity is the development and 

implementation of instrumentation integrated in the transfer 

crucible, which continuously monitors the melt charge. Intel-

ligently connected data will be used to represent the entire 

metal supply process continuously for the fi rst time. 

UNIFIED SMART FOUNDRY DESIGN

The German metals industry is the largest steel and nonferrous 

metal producer in the European Union. It also plays a key role 

in the German economy.

The issue of energy-effi cient and sustainable manufactur-

ing is now more of a priority than ever. Both technological 

innovations and continuous optimization of existing process 

fl ows are essential to the energy-intensive foundry industry to 

ensure competitiveness, especially in small and medium-sized 

businesses.

This makes it essential to develop processes and solutions, 

which meet demands and prioritize material effi ciency and 

sustainable use of available energy carriers while minimizing 

cumulative harmful emissions.

INDUSTRIE 4.0 FOR FOUNDRIES

The project is intended to deliver a draft solution for a fully 

movable distributed melt supply system, including develop-

ment, design engineering and manufacturing engineering. The 

three hitherto necessary process steps of “melt and transfer 

metal”, “transfer melt” and “hold metal”will be replaced in 

the future by a single process step“melt and hold metal in 

distributed fully movable systems”.

The project will be implemented by developing novel system 

components that make it possible to combine individual 

process steps and, thus, to reorganizematerial streams and 

manufacturing supply chains in foundries completely. 

INNOVATIVE TECHNOLOGY AND OPTIMIZED 
PROCESSES

The partners in the ETAL research project are pursuing the 

objective of signifi cantly reducing the primary energy use 

required in the light metal casting process chain and thus the 

pollutants emitted as well. At the same time, casting quality 

and manufacturing fl exibility will be enhanced signifi cantly. 

In addition, the conditions will be established for future fully 

automatic, digitized process control.

This will cut manufacturing costs substantially while making a 

signifi cant contribution to environmental protection.

This unifi ed design incorporating technical solution and 

process optimization is highly innovative and globally unique. 

The technological development of so-called “heat docks”, 

distributed heating stations, and the design of the transfer 

crucible, a fully movable melting and heat-

ing solution to supply metal, are registered 

property rights.

The development of suitable supply chain de-

signs for demand-driven metal supply based 

on the “push” principle and the implemen-

tation of integrated process monitoring is 

another integral part of the unifi ed design.

The design’s technical centerpiece is novel burner technology 

based on inexpensive natural gas. The recirculation and recov-

ery of high-temperature waste heat produced by processes 

to preheat combustion air will boost effi ciency further, thus 

cutting costs. The thermal energy produced will be supplied in 

heating stations (heat docks) and released to movable transfer 

crucibles – robust insulated transfer vessels with integrated 

crucibles. The use of such a fully movable melting and heating 

system will eliminate at least two transfer processes. This will 

also reduce the formation of oxides substantially and minimize 

material losses concomitant with slagging. 

The innovative draft approach also dispenses with craneway 

melt transfer routes that  predominated earlier and opens 

completely new opportunities to design internal material 

streams for production scheduling and manufacturing supply 

chains. This, in turn, will signifi cantly reduce the percentage 

of recycled material and, thus, indirect energy consumption. 

As fully connected systems, value-creating units (pouring sta-

tions) will ladle fusible alloy from transfer crucibles whenever it 

is needed. This will facilitate route optimization in supply chains 

through more fl exible process fl ows and product families and 

satisfy the demands of a sustainable, energy-effi cient and highly 

fl exible solution. 

Apart from the enhanced quality of output, digital trans-

formation of the complete process will become the point 

of departure for the fully automated operation of transfer 

crucibles aspired to in the future.

The instrumentation design includes universal, standardized, 

extensive and object-oriented data acquisition and process-

ing. Diverse operational relationships and the assessed 

energy condition can be ascertained from this. Load forecasts 

create new optimization capabilities to control manufactur-

ing.

The complex interactions between the individual processes 

will also be simulated and analyzed for the fi rst time. A 

value stream analysis will ultimately deliver a computational 

tool with which equipment capacity and process steps can 

be coordinated optimally. These data can also be used for 

production scheduling.

Transparent data will facilitate differentiated manufactur-

ing costing, thus presenting a signifi cant competitive edge 

to foundries. The systems engineering can be upgraded 

with additional functions such as retrievable instructions, 

derivative statistics and alerts. Intelligent maintenance that 

improves system availability and prolongs life will be feasible.
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