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Fig.8 Manufacturing layout and resulting interna! soundness of the casting 

CASE STUDY: HIGH YIELD CASTING LAYOUT$ ANO 

CHALLENGING FEEDING CONDITIONS 

A representative example of this approach was developed at 
AZTERLAN's Advanced Manufacturing Technologies Unit, which 
includes a pilot foundry, where a ductile iron brake yoke was 
produced using a feeding system consisting of a single small riser. 

The combined thermal metallurgical analysis demonstrated that 
several critica! regions of the casting possessed sufficient self 
feeding capability to compensate for austenite contraction during 
solidification. As a result, the two-riser feeding system originally 
specified in the design could be replaced by a single riser without 
compromising casting soundness. 

The castings were subsequently validated by x-ray computed 
tomography (CT) and metallographic examination, confirming 
excellent agreement between the simulation predictions and the 
actual behaviour of the material. 

These results demonstrate that, when the metallurgical quality 
of the molten iron is properly characterised and controlled, 
components traditionally regarded as requiring extensive feeding 
can be manufactured robustly using considerably simpler feeding 
systems. 

Further results wi/1 be presented at the upcoming World Foundry 
Congress in the paper 'Use of thermal analysis far porosity 
prediction in spheroidal graphite iron', by R Suarez, O M Stefanescu, 
E Martínez, G Alonso and G Zarrabeitia {AZTERLAN, Spain; The Ohio 
State University and The University of Alabama, USA}. 

CONCLUS/ONS 

The integration of metallurgical quality into predictive simulation 
represents a significant step towards improved process control in 
ductile iron foundries. By quantifying the alloy's self feeding 
capacity through thermal characterisation of the melt, reliance on 
oversized feeding system designs is reduced, enabling more 
efficient, robust and cost effective feeding layouts. 

This approach enables foundries to: 
• Manufacture castings with greater confidence and process 

re I i a b i I ity. 
• lncrease casting yield. 
• Reduce the overall manufacturing cost per component. 
• Make engineering decisions based on quantitative scientific 

criteria rather than empírica! assumptions. 
Ultimately, the significance of this methodology extends beyond 

the specific software tools employed. The real innovation líes in a 
new design philosophy in which metallurgy is no longer treated as 
an implicit background variable but instead becomes a central 
element of predictive simulation and industrial process control. 
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