
EUROMAT 2019 / Area B (Structural Materials)

SYMPOSIUM: B9 

Title: Advanced Cast Irons

Organizer Institution Contact email

Giuliano Angella CNR-ICMATE, Italy giuliano.angella@cnr.it

Marcin Górny AGH University of Science 
and Technology, Krakow, 
Poland

mgorny@agh.edu.pl

Jacques Lacaze CIRIMAT, Université de 
Toulouse, France

jacques.lacaze@ensiacet.fr

Jesper H. Hattel DTU-MEK, Technical 
University of Denmark

jhat@mek.dtu.dk

Abstract

Advanced cast irons can be produced with excellent mechanical and service properties that
can challenge several quenched and tempered steels for structural components, with the
benefit  of  tremendous  money  saving  because  of  near  shape  casting  and  low  alloying
element contents. Advanced cast irons consist of several classes of new modern materials,
e.g.:  high-Si  irons  where  silicon  promotes  fully  ferritic  structures  with  significant  solid-
solution strengthening effect; austempered ductile irons where opportune heat treatments
trigger a microstructure made of tough bainite and metastable carbon rich austenite which
confers remarkable strength and ductility; ductile irons with perferritic structure that has the
same strength as conventional fully pearlitic ductile irons but higher ductility; high Ni grey
and ductile  irons with  austenitic metallic  matrix  with corrosion resistance, tightness and
creep  resistance,  and  which  can  be  applied  in  extremely  low  temperature;  compacted
graphite irons which are fast developing at the expense of grey and ductile irons.

The combination in advanced cast irons of excellent mechanical and utility properties - at 
significantly lower cost and relatively lower density than steels - makes the use of these 
materials very attractive for components in heavy transportations like trucks, mining 
machinery and train systems, and in power generation as in wind turbines.

In this symposium on modern cast and ductile irons for structural applications, contributions
from  experimental  investigations  and  simulations  are  invited,  covering  topics  like  melt
control,  modification and inoculation, pouring process, solidification and heat treatments,
mechanical  properties.  Control  and  prediction  of  process-microstructure-properties
relationships are key issues. 

Topics to be covered:

 Mould filling 
 Solidification and solid-state transformations
 Modification and inoculation
 Microstructure and mechanical properties
 Residual stresses
 Tribology and machinability
 High-Alloy Iron Castings
 Mathematical modeling and applications


