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Abstract: Elasticity modulus of the gray cast iron machine tool castings has been an important technical index, and
it has been brought to the great attention in recent years. In this paper, the on-line quantitative predictions of the
elasticity modulus of gray cast iron are conducted by using the pattern recognition of cooling curves. It is indicated
that the tensile strength difference and the elasticity modulus difference converge to zero when the comprehensive
parameter Q, which expresses the difference between cooling curves, approached to zero. Based on a database
established from a large amount of experimental results, the on-line prediction of elasticity modulus of gray cast iron
melt may be realized.
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Fig.1 Typical cooling curve and the differential curve of gray cast iron
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Fig.2 Cooling curves and effective solidification segments cooling curves of gray cast iron
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Tablel Chemical compositions and elasticity modulus of the specimens

2 L5 (%) VAE i
MK
C Si Mn P S CE PiiriEE/MPa  BEE/HBW  gR{EEIE/GPa

1 3.00 177 094  0.053 0076 3.55 370 222 1453
2 3.03 177 096  0.049 0.079 3.58 324 207 141.0
3 3.06 175 083 0.052  0.064 3.60 347 211 139.9
4 311 171 090  0.052 0084 3.64 345 214 138.0
5 314 144 103 0051 0073 3.59 345 209 142.1
6 319 148 111 0.054 0.08  3.65 338 188 133.0
7 324 166 086 0.053 0089 3.75 289 195 133.0
8 327 167 077  0.053 0.089 3.79 285 193 131.9
9 332 172 086 0.057 0071 3.85 281 201 132.6
10 337 175 084 0052 0099 391 284 212 134.7
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Fig.3 The cooling curve difference (Q2) vs. the difference in carbon equivalent (ACE)
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Fig.4 The cooling curve difference (2) vs. the difference in tensile strength (ARm)
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Fig.5 The cooling curve difference (Q2) vs. the difference in elasticity modulus (AE)
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Fig.6 The cooling curve difference (Q2) vs. the difference in elasticity modulus (AE)
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Table2 Chemical compositions and mechanical properties corresponding to two cooling curves

PUhL iR SRR

ETRs C Si Mn P S

/MPa /GPa
1 3.01 1.79 0.95 0.048 0.077 3.56 336 139.2
2 3.09 1.70 0.89 0.054 0.082 3.61 334 139.8
3 3.48 2.03 0.72 0.061 0.068 4.11 218 119.3
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Fig.7 Two thermal analysis curves with comprehensive difference of 2.2
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Fig.8 Optical micrographs of the gray cast iron corresponding to cooling curves No.1 and 2
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Fig.9 Two thermal analysis curves with comprehensive difference of 21.7
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Fig.10 Optical micrographs of the gray cast iron corresponding to cooling curves No. 1 and 3
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