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Tab. 1 Chemical compositions of CV treatment alloy
Wg /%

Si Mg Ca Al Fe
46.64 5.14 2.15 0.27 45.8
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Tab. 2 Chemical compositions of rare earth alloy
W /%

Si Ce La Fe
32.7 22.32 11.9 33.08

R3 M BBLER S

Tab. 3 Chemical compositions of specimens W /%

C Si Mn S Mg Cu Sn
3.86 23 0.36  0.007 0.026 0.4 0
3.84 23 0.35 0.008 0.024 04 0.05
3.82 2.4 0.35 0.008 0.024 0.4 0.10
3.85 2.3 0.35 0.008 0.021 04 0.15
3.81 23 0.36 0.008  0.023 0.7 0
3.82 2.3 0.36 0.008  0.027 0.7 0.05
3.83 24 0.36  0.008 0.027 0.7 0.10
3.84 2.4 0.36 0.008 0.028 0.7 0.15
3.80 24 0.36  0.008 0.028 1.0 0
3.80 25 0.36  0.008 0.029 1.0 0.05
3.80 2.4 0.36 0.007  0.027 1.0 0.10
3.80 24 0.36  0.007 0.027 1.0 0.15
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Fig. 1 Schematic illustration of specimen
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Fig. 5 Microstructure of 100 mm thick specimens with different amounts of Cu and Sn
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Fig. 7 Microstructure of specimens quenched and solidified in each solidification process ( no etching )
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Fig. 8 Fracture surface SEM images of specimens quenched and solidified in each solidification process
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Fig. 9 Auger electron spectrometry analysis results for sample with 1.0% Cu and 0.15% Sn ( thickness 30 mm specimens )
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Effects of Cu and Sn Additions on Graphite Morphology of Compacted

Vermicular Graphite Cast Iron

AWAJI Yoshitaka', HIRATSUKA Sadato’, KOWATA Toshinori’
(1. Kawasaki Heavy Industries, Ltd., Japan; 2. lwate University, Japan)

Abstract:

In CV graphite cast iron, the mechanical properties of the thick part tend to be low, making adaptation to
large castings difficult. Low mechanical properties are caused by the coarsening of caterpillar graphite in the
thick part and the ferrite matrix. It is therefore necessary to strengthen the matrix. In this study, the effects of
varying the amounts of pearlite promoting elements, Cu and Sn, on graphite morphology and matrix structure
were investigated. The graphite morphology changed from CV to spheroidal, and the matrix structure changed
from ferrite to pearlite. In addition, the graphite morphology changed to spheroidal graphite as the cooling rate
decreased. These results are considered to be due to the effect of Cu and Sn layers formed around the graphite.
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