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Its maximum concentration in cast iron for non-magnetic cast-
ings and resistant to gases and chemicals is ~20%. Manganese 
is carbide-forming element, at a concentration greater than 0.7% 
it is possible to crystallization carbides on the eutectic grains 
boundaries [5]. Mn reduces the temperature range of the eutectic 
transformation according to a stable and metastable system. It 
causes the shift of the eutectic transformation point to the right 
but the eutectoid to the left. Manganese increases the stability 
of austenite. It is a pearlite forming element too [6]. Mn dis-
solves in cementite to form (Fe,Mn3C). There are discrepancies 
regarding the effect of manganese on a cast iron graphitization. 
Some authors reports that at the concentration of 0.8-1.2% 
there is no effect, other publications indicate that it is carbide 
forming element in the entire concentration range. Manganese 
promotes the formation of interdendritic graphite separations. 
According to A. Roula manganese makes degeneracy in nodular 
graphite [7]. To a concentration of approx. 1.2%, Mn increases 
hardness, tensile strength and decrease in an elongation. It also 
has an adverse effect on the cast iron properties by increasing 
its shrinkage and brittleness.

The above-mentioned information shows that there are 
many data concerning the impact of manganese on the micro-
structure and properties of cast iron [6-16]. However, there are 
still literature deficiencies regarding the manganese impact in 
cast iron with compacted graphite. In particular, they concern 
the joint influence of manganese and the casting wall thickness 
on CGI microstructure. The shortcomings in this field prompted 
the Authors to complete the data in this research area.

2. Materials and methods 

The tested cast iron was melted in a medium frequency 
induction furnace with a crucible of 30 kg capacity. The furnace 
charge consisted of special pig iron with a maximum sulphur 
concentration of 0.01%, ferro-silicon and ferro-manganese. 
The superheat temperature amounts to approx. 1530°C while 

the pouring temperature – 1480°C. The compacted graphite 
was obtained using Inmold technology. The schematic layout 
of elements in the mould is presented in Figure 1.

In a spherical reaction chamber (3) the magnesium master 
alloy LAMET 5504 with chemical composition presented in 
table 2 was placed. For the better mixing of the master al-
loy with liquid cast iron, a spherical mixing chamber (4) was 
placed behind the reaction chamber. There was also a control 
chamber (5) behind the mixing chamber. In its thermal center, 
an S-type thermocouple was placed. The voltage signal from 
the thermocouple went to the U/f frequency converter through 
the compensating cable. Then the signal went to the computer, 
where curves of the differential thermal analysis (DTA) were 
recorded. This made it possible to assess the effect of manganese 
on the temperature of phase transformations in CGI. The stepped 
test casting (6) was characterized by the wall thickness 3, 6, 12 
and 24 mm. It allows to test the influence of the wall thickness 
(cooling rate) on the cast iron microstructure.

TABLE 2

The chemical composition of the master alloy

Chemical composition, wt%
Si Mg Ca La Al Fe

44-48 5-6 0.4-0.6 0.25-0.40 0.8-1.2 rest

Magnesium and lanthanum are nodulizers in the master 
alloy. There are also calcium and aluminum as inoculants, while 
silicon is a graphite-forming element. The dose of master alloy 
was calculated based on the assumed final magnesium concentra-
tion in the casting – 0.017%. The average Mg concentration in 
the master alloy was assumed at 5.5%. The assuming magnesium 
yield was 80%. Knowing the mass of the processed metal, a por-
tion of the master alloy was set at 19.8 g. 

From the central parts of the stepped casting, specimens 
for metallographic examinations were cut out. Using a Nikon 
MA200 metallographic microscope, the microstructure was 
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Fig. 1. Schematic layout of elements in the mould: 1 – pouring cup, 2 – downsprue, 3 – reaction chamber, 4 – mixing chamber, 5 – control cham-
ber, 6 – stepped test casting, 7 – flow – off












