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Influence of Calcium on Liquidus Temperature of Ca- Treated Steel
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Abstract The liquidus temperature of steel 0.14% ~ 0.76% C, 0.48% ~ 1.48% Mn containing 0.0009% ~
0.003 0%Ca and steel 0.15% ~ 0.63%C, 0.56% ~ 1,329 Mn free Ca has been measured by differential thermal analysis
method (DTA) . With comparison between analysis value and calculation value, it is obtained that the average influence co-
efficient A value of calcium element on liquidus temperature of steel is — 0.142 5, and the accuracy of overheat control dur-

ing casting calcium treated molten stee] is improved by amending conventional steel liquidus temperature formula.
Material Index Ca- Treated Steel, Liquidus Temperature of Steel, Differential Thermal Analysis
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Table 1 Chemical compositions of test steel /%

i C Si Mn P S Ca Cr

Cu Mo v Ni Al Al [0],

e 0.14~ 0.18~ 0.48~ 0,011~ 0.0008~ 0.0009~ 0.0002~ 0.0001~ 0.0001~ 0.005~ 0.0002~ 0,010~ 0.007~ 0.0017 ~

0.76 029 1.48 0.020 0.0060 0.0030 0.0099 0.0003 0.0020

0.15~ 0.2~ 0.56~ 0.011~ 0.0027~ 0.0001~ 0.0002 ~
it 0.63 028 1.32 0.019 0.0000 0.0002 0.0101

0.014 0.0017 0.020 0.026 0.0031

0.025~ 0.025~ 0.0012~
0.044 0.040 0.0021

o.0001 0001~

0.0019 0.0003
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T, =1537- {88[C] +8[Si] + 5[Mn] +30[P] +
25[S] +5[Cu) +4[Ni] + 2[Mo] +2[ V] +
1.5[Cr]} (2)

T, =1536-{90[C] +6.2[Si] +1.7[Mn] +
28[P] +40[S] +2.6[Cul +2.9[Ni] +

1.8[Cr] +5.1[ A1)} (3)
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Table 2 Conventional formula approximate value and DTA

measured value of liquidus temperature of Ca- treated steel

%5 10°¢ Ty/C c C
1* 14 1500.777 1491.5 9.277
2% 9 1472.899 1464.0 8.899
3* 30 1515.037 1512.4 2.637
4* 10 1 473.453 1476.2 -2.747
5* 9 1492.215 1490.4 1.815
6* 26 1 519.086 1513.6 5.486
7* 17 1464.097 1463.7 0.397
8* 15 1 506.626 1503.8 2. 826
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Table 3 Conventional formula approximate value and DTA

measured value of liquidus temperature of free Ca steel

To/C C i
¥1 1475282 1477.0 -1.712
F2 1489.377 1488.7 0.68
F4 1502.193 1498.8 3.39
F5 1 500,309 1502.0 -1.69
F6 1 500.996 1498.6 2,40
F7 1 515.800 1510.0 5.80
F8 1 519.206 1518.3 0.91
9 1 505.681 1501.4 4.28
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Table 4 Calculation results of influence coefficient value of
calcium element on liquidus temperature

RS S 2T RYE
1* A -0.660 0
ot A -0.990
3 A ~0.087 9
4" A 0.2747
5* As ~0.201 7
6* Ag -0.2110
74 Ay -0.0234
gt A -0.188 4
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Fig.1 Influence coefficient value of calcium element on lig-
uidus temperature of steel
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T,=1536-190[C] +6.2[Si] +1.7[Mn] +

28[P] +40[S] +2.6[ Cu] +2.9[Ni] +

1.8[Cr] +5.1[Al] +0.1425[Ca]} (5)
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