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The Effect of Harder Second Phase on Mechanical
Properties of Compacted/Vermicular Graphite Cast Iron

Yoon-Woo Park

Abstract

In this study, CV cast iron was reverse transformed to produce harder second phase surrounding graphite nodules, and
then the microstructure and related mechanical properties of the reverse transformed CV cast iron were investigated by
using optical microscopy and by carrying out hardness, tension and impact test. The formation of hard second phase
surrounding graphite nodules increased the hardness in CV cast iron. The marked increase in hardness was resulted from
the formation of martensite surrounding graphite nodule. It is expected from these results that the formation of martensite
surrounding graphite nodule would improve the wear resistance of CV cast iron. The formation of both martensite and
pearlite surrounding graphite nodule improved the tensile properties. Impact properties were decreased with increasing the
volume fraction of hard second phase. However, the reduced impact properties could be recovered through phase

transformation of martensite into pearlite and sorbite by tempering.
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Table 1. Chemical composition of materials (wt. %)

Composition | C Si | Mn P S Fe
Materials
Pig iron 410 j 1.87 1 0.25 {0.05 {0.05 ] Bal
Electrolytic iron |[0.015{ 0.15 | 0.25 {0.008 | 0.001 | Bal.
Fe-Si — 75 -~ — — | Bal
Table 2. Chemical compositon of TDCRS8 (wt. %)

Mg Ca Re Si Fe

7.0~9.0 35 2.5 45 Bal.

Fig. 1. Dimension of sand casting (unit: mm).

Table 3. Chemical composion of test specimen (wt. %)

Test specimen | C Si Mn P S Mg
No.
M1 368 | 216 | 0.24 [0.064 | 0.006 ) 0.011
M2 370 | 2.16 | 0.28 | 0.075 | 0.013 | 0.013
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Fig. 2. Block digram of experimental process.
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Photo 1. Microstructures of CV graphite cast iron (nital etched). (a) no treated, (b) water quenched after heated at 980°C for 182

sec, (c) water quenched after heated at 980°C for 192 sec, (d) water quenched after heated at 980°C for 195 sec, (e)
water quenched after heated at 980°C for 197 sec, (f) water quenched after heated at 980°C for 200 sec.
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(d)
Photo 2. Microstructures of CV graphite cast iron (nital etched). (a) air cooled after heated at 980°C for 170 sec, (b) air cooled

after heated at 980°C for 180 sec, (c) air cooled after heated at 980°C for 190 sec, (d) air cooled after heated at 980°C
for 200 sec, (e) air cooled after heated at 980°C for 210 sec, (f) air cooled after heated at 980°C for 220 sec
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Fig. 9. Relation between tensile strength and volume fraction
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