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Inoculation of Cast Iron
Inoculation is a means of controlling the structure and properties of cast irons by increa-
sing the number of nucleation sites available for the growth of graphite flakes in grey irons
or graphite nodules in ductile irons. This reduces undercooling during eutectic solidification
thereby minimizing the risk of forming hard iron carbides or "chill" in the structure, parti-
cularly in thin sections.

An inoculant is a material added to the liquid iron just before casting that provides suitable
sites for the nucleation of graphite. The most effective inoculants are ferrosilicon alloys
containing small amounts of one or more of the elements Ca, Ba, Sr, Zr and/or Ce.

The micrographs and table below show examples of structures and properties obtained in
grey and ductile iron with and without the addition of an inoculant. As seen from the micro-
graphs, the uninoculated castings (left) contain large quantities of hard, brittle iron
carbides (cementite, Fe3C) and very poor graphite structures. The inoculated castings
(right) contain uniform structures of small, random oriented flakes (grey iron) and a large
number of small graphite nodules in a ferrite/pearlite matrix (ductile iron).

Graphite structure of uninoculated
grey cast iron (100X).

Graphite structure of inoculated grey
cast iron (100X).

Microstructure of uninoculated
ductile cast iron (100X).

Microstructure of inoculated ductile
cast iron (100X).
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 Typical properties of uninoculated compared to inoculated ductile iron.

Property Uninoculated Inoculated
Proof Strength Rp0.2 Not detected 200 - 400 MPa
Tensile Strength Rm < 300 MPa 350 - 800 MPa
Elongation A5 Not detected 3 - 30 %
Brinell Hardness HB > 600 140 - 300
Nodule Count 10 mm section < 50 per mm2 > 150 per mm2

Microstructure ASTM Classification Carbidic Ferritic and/or Pearlitic

Important Benefits of Inoculation:
1. Eliminate the formation of hard, brittle iron carbides (cementite) often referred to as

"chill" in the structure and promote the formation of graphite during eutectic solidifi-
cation.

2. Improve machinability and mechanical properties and reduce variations due to
changes in section size.

3. Increase the number of graphite nodules in ductile irons thereby producing finer,
more uniform structures over a range of section thicknesses. Such structures
promote improved mechanical properties, a reduction in the segregation tendency
of some alloying or trace elements in the iron and give better machinability.

Note that certain iron conditions, for example initial sulphur content (grey iron), tempera-
ture and total “fade” time will affect the selection of a proprietary inoculant. Reference
should be made to Elkem Technical Information Sheets No. 15 and 16 before selecting an
inoculant for use.

For more detailed information on inoculation and proprietary inoculants see Elkem
Brochures:

"Cast Iron Inoculation",
"Foundrisil® Inoculant", and
"Superseed® Inoculant".


