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The Influences of Graphite Shape and Alloying Elements(Mn, Ni)
on the Thermal Properties of Cast Iron.

Moo-Kun Roh, Hyuk-Moo Kwon

Abstract
SGCI(Spheroidal Graphite Cast Iron), CVGCI(CV Graphite Cast Iron) and FGCI(Flake Graphite
Cast Iron) having different contents of Mn(0.25% ~0.85%) and Ni(0.3% ~1.2%) were produced,

respectively. The thermal expansion and thermal conductivity of the cast iron were investigated in

the temperature range of 50°C~300°C. As the graphite nodularity of the cast iron increases, ther-

mal expansion coefficient increases, thermal conductivity and electrical conductivity to thermal

conductivity ratio decrease. The thermal expansion coefficient of the cast iron increases with incre-

asing Mn content and decreases with increasing Ni content. The thermal conductivity of the cast

iron decreases with increasing Mn and Ni contents.
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Table 1. Chemical composition of raw materials.(wt %)

components C Si Mn P S Ni Remarks
material
pig iron 3.22 1.06 0.20 0.02 0.02
ferrosilicon 0.10 75.30 0.07 0.01 0.01
Fe-Si-Mg 0.10 43.50 0.05 0.01 0.01 Mg : 9.50
ferromanganese 1.90 0.50 74.50 0.03 0.01
_elect nickel 0.007 0.001 0.001 99.98
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Photo. 1 The change of graphite form by holding time after spheroidization treatment in Mn 0.25%
contents cast iron. (a) 1, (b) 2, (3) 10, (4) 1% and (e) 20 min.
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Fig. 7 Relation between graphite nodularity and
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20°C~300°C.
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Table. 2, Relation between thermal conductivity, K and electrical conductivity, ¢ at variation of

temperature in 0.25% Mn contents cast iron.

. Temp. K o K/o
Materials Remarks.
O (cal/cm.s.’C) X10'°Qlem™) (X10-%)

100 0.136 - 1.57 8.66 C:.352%

FGCI(1) 200 0.132 1.37 9.63 Si: 2.53%
300 0.126 1.20 10.50 Mg : 0.004%

100 0.117 1.90 6.15 C:350%

CVGCI(2) 200 0.119 1.64 7.25 Si: 2.56%
300 0.115 1.39 8.31 Mg : 0.025%

100 0.094 1.95 4.82 C: 3.46%

SGCI(3) 200 0.097 1.60 0.84 Si:2.60%
300 0.095 1.41 6.73 Mg : 0.039%

(1) FGCI : flake graphite cast iron.
(2) CVGCI : CV graphite cast iron.
(3) SGCI : spheroidal graphite cast iron.
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