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Fig. 2 Thermal analysis curve of vermicular graphite cast iron
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Table 2 Solidification characteristic parameters of vermicular graphite cast iron

dgi' Wya @%Mﬁl E% ﬂ:?"ﬁﬁ% wB/% CE TEU TER A TEU YJ%H‘:YEL
w (wgl% ) B Ii| I C Si Mn P S 1% /°C /°C /°C RE/°C
DRI RN 2.78 0.018 462 11465 1159 135 1370
1 0.2 3.70 062  0.038
st Jrtk 2.87 0.017 465 1153 1157 7 1320
R RN 2.12 0.018 422 1144 11555 16 1380
2 0.3 351 053  0.031
Kb S RN 2.25 0.016 426 1154 1159 6 1310
IRt otk 1.95 0017 412 1137 1148 23 1390
3 0.35 - 3.47 063  0.032
QbR RN 2.10 0015 417 1154 1159 6 1310
SRR etk 2.18 0018 416 1145 1157 15 1380
4 0.38 o 3.43 0.63  0.032
AhBRSE RetR+50%0:HR 2.34 0015 421 1151 1158 9 1320
BRI Jrtk 273 0017 44 1153 1159 7 1375
5 0.4 ) 3.54 065  0.035
KIS 8006l IR 2.90 0015 45 1147 1151 13 1320
JRERI RN 251 0017 448 1143 1155 17 1360
6 0.6 3.65 062  0.037
L= 75%EAR 2.77 0014 457 1143 1150 17 1310
BRI AR 2.36 0.018
7 0.9 3.42 066  0.034
L= 50%ME: 4K 2.75 0.013 433 11475 11505 125 1310
R IARIN 2.79 0.017 423 1156 1159 4 1375
8 1.1 331 065  0.035
VSLi = 5%k 3.26 0.013 439 11495 11525 105 1330

T L ATe (°C) =T (1160 °C) ~Tey; 2. CE (%) =C+1/3Si
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Study on Thermal Analysis and Solidification Characteristics of Non-
Inoculation Vermicular Graphite Cast Iron
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(1. School of Materials Science and Engineering, Xi’ an University of Technology, Xi’ an 710048, Shaanxi, China; 2. Foshan
Koroy Detecting Technology Co., Ltd., Foshan 528000, Guangdong, China; 3. Shaanxi Zhongyou Special Alloy Technology
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Abstract:

In this syudy, molten iron was treated by using low lanthanum content magnesium ferrosilicon alloy without
inoculation, and the correlations between undercoolings of the molten iron and solidification characteristics
were researched with the help of thermal analysis technology. The results indicate that the eutectic equilibrium
temperature of industrial vermicular graphite cast iron is approximately 1 160 °C in a wide range of molten
iron chemical composition. The increase of silicon content causes the undercooling of the molten iron
to decrease, while the increase of the vermicular elements content increases the supercooling tendency.
Therefore, for vermicular graphite cast iron, the undercooling is affected by both the silicon content and the
content of the vermicular elements. Under the condition of the non-equilibrium solidification, a large number
of dendritic structures would form. In addition, the solidification microstructure consists of austenite dendrites,
irregular vermicular graphite/austenite eutectic cells and a small amount of nodular graphite/austenite eutectic
cells. With the increase of the addition amount of vermicularizing alloy, although the undercooling of the
molten iron increases first and then decreases, the vermicularity would decrease monotonically, and the
microstructures of the alloy are significantly refined.
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vermicular graphite cast iron; thermal analysis; undercooling; solidification microstructure
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