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The Role of Magnesium on Graphite Spheroidization
Haruki Itofuji and Hajime Yamada

In this paper, the author puts forward a new proposal relating to the nucleation and growth
mechanism of spheroidal graphite in magnesium-treated cast irons. The new theory is named
the site theory. The site theory can explain the nucleation and growth mechanism for not only
spheroidal graphite but also all other forms of graphite in cast irons. A magnesium map of the
microstructure was analyzed using EPMA in conjunction with a coloured mapping display
system. A Mg halo was found as a segregation around the spheroidal graphite nodules.
Although inclusions were observed within some graphite nodules, each also had Mg halo. The
Mg halo suggests that Mg gas bubble played the role of the nucleation and growth site for

spheroidal graphite. The results were considered sufficient to prove the site theory.
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Table 1 Chemical composition of specimen for
mapping analysis

Chemical composition (mass%)

[¢] Si Mn P S Ca Ce Mg CE

3.58 2.31 0.27 0.037 0.010 0.0027 0.016 0.051 4.30

CE=C+1/3Si
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Table 2 Standard specimen and spectrum crystal
for each analyzed element on mapping analysis

Standard Spectrum
e specimen crystal
C Graphite N-STE
Si Pure Si TAP
Mn Pure Mn LiF
P FegP PET
S CuFeS, PET
Ca CaSiOs PET
Ce CeFg LiF
Mg Pure Mg TAP
N Si3N4 N-STE
0 510, N-STE
Nomencrature
N-STE : Lead stearate acid
TAP : Thallium phthalate
acid
LiF : Lithium fluoride
PET : Pentaerythritol
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Fig. 1 Spheroida;l ”graphite microstructure for col-
ored mapping analysis (2 % nital etch)
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Fig.2 Result of colored mapping analysis on spheroidal graphite structure
shown in Fig. 1; (a) Mg map, (b) Si map, (c) Mn map, (d) P map, (e) S map,
(f) Ca map and (g) Ce map
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Fig. 4 Formation mechanism of Mg gas bubble in liquid iron
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Fig. 5 Nucleation and growth mechanism of graphite in gas bubble
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Fig. 6 Nucleation and growth mechanism of graphite in molten iron treated with spheroidizer
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