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Conventionalheat treatment
AUSTEMPERING

V PRODUCTION COST INCREASE

V COMPETITIVITY DECREASE

V ENERGY CONSUMPTION INCREASE

V CARBON FOOTPRINT INCREASE

V PROLONGED LEAD TIME

V COMPLEXITY: FOUNDRY-HEAT TREATER

Alternative as-castENGINEERED
COOLING
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PRELIMINARY WORKS ςMAIN RESULTS

Actingon the chemicalcompositionand coolingprocess, no subsequentheat treatment is neededto obtain an
ausferriticmicroestructure. It canbe obtainedin as-castconditions1

A model was developpedto define the optimal chemicalcompositionand the two procesingtemperaturesfor
diferentesections(shakeout andisothermaltransformation)2

The material obtained by meansof engineeredcooling met the requirementsof conventionalADI in terms of
fatigue,bendingcapacityat room andat low temperatureandin termsof corrosionbehaviorin NaCl3
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Theeffectofthethermalmoduluson

themicroestructuretransformation

WHAT ASPECTS REMAIN TO BE VERIFIED IN ORDER TO 
UNDERSTAND THE TRANSFORMATION MECHANISM

Theeffectofthetemperingtime on

themicroestructuretransformation
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CONCLUSIONS

EXPERIMENTAL PROCEDURE

RESULTS AND 
DISCUSSION
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1st STEP

Selectpartswith different
thermal modulus

2nd STEP

Establishthe
manufacturingconditions

EXPERIMENTAL PROCEDURE1
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KeelBlock Y3 (EN 1563) ThermalAnalysiscups



The ausferriteformation evolves similarly for both thermal moduli 

Themaximumcontent of AFis obtainedafter 60 minutesholdingtime, which means
that the reaction is completedat that time. Thena fully ausferriticmicrostructureis
obtained,madeup by acicularferrite (52%) andreactedaustenite(48%).

Onlyat the very early stagesof the reactionthere are somedifferencesbetweenthe
studied thermal moduli. This is becausethe ausferritic reaction starts before the
temperature arrest, sincethe air cooling is not a high enoughcooling rate so as to
avoid the ausferriticnosetill the castingsare introducedinto the insulatingmaterial,
aswasseenon a formerdevelopment

EVOLUTION OF THE MICROESTRUCTURE
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RESULTS AND DISCUSSION2



The TM or the section size is not significantly affecting the evolution of the transformation. 

Fora diffusivephenomenon,the higherthe sectionsize,the longerthe time the reactionneedsto be completed,because
the atoms need to through longer distances. In this case,independentof the section size, the transformation rate is
similar. Forthis reason,it canbeconsideredthat the reactionoccurssimultaneouslyon the different partsof the casting,
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RESULTS AND DISCUSSION2 EVOLUTION OF THE MICROESTRUCTURE

THE AUSFERRITETRANSFORMATION IS NOT A DIFFUSIVE PHENOMENON

THE AUSFERRITETRANSFORMATION IS A DISPLACIVE PHENOMENON
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RESULTS AND DISCUSSION2 EVOLUTION OF THE MICROESTRUCTURE



ζMECHANICAL PROPERTIES OPTIMIZATION OF AS-CAST AUSFERRITIC DUCTILE IRON AS A FUNCTION OF SECTION SIZE AND HOLDING TIMEη

RESULTS AND DISCUSSION2 EVOLUTION OF THE MECHANICAL PROPERTIES
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RESULTS AND DISCUSSION2 MECHANICAL PROPERTIES vs MICROSTRUCTURE
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RESULTS AND DISCUSSION2 DATA FROM LITERATURE


