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Technology for Predicting Hardness of Cast Iron Parts
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Abstract

When castings are used as strength members, it is necessary to design or set the machining conditions
in consideration of the difference in strength for each part due to non-uniformity that occurs during the
solidification and the cooling process. This paper focuses on the Brinell hardness of iron castings and introduces
several estimation formulas for predicting the Brinell hardness of cast iron from alloy content and eutectoid
structure. A general-purpose software, Abaqus, has been used to develop a method for predicting the structural
fraction distribution of ferrite and pearlite, and the method has been applied to the casting for a compressor
body. An example has been introduced to illustrate the prediction of local Brinell hardness from an obtained
microstructural fraction and the cooling rate during casting. Although means are being developed for predicting
the microstructure and non-uniformity in hardness of cast material, many problems still remain to be solved for
general-purpose applications, as explained in this paper.
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Table 1 Chemical compositions of FC250 specimens

(wt%)

Material C Si Mn P S Cu Ni Cr Mo
A 3.22 1.97 0.63 0.048 0.052 0.091 0.009 0.025 0.004
B 3.18 2.08 0.59 0.034 0.046 0.020 0.010 0.030 <0.01
C 2.96 1.90 0.83 0.032 0.056 — — - —
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Table 2 Average cooling rates at center of specimens

(Kfs)
Diameter Evaluation section No. in FI92
(mm) @ @ ® @
20 0.626 0.761 0.624 0.740
50 0.592 0.303 0.202 0.228
100 0.188 0.098 0.066 0.075
200 0.102 0.040 0.022 0.026
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Fig.3 Microstructure at center of each specimen
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Table 3 Distribution of microstructure and predicted Brinell
hardness within same product

Position
a b c d
Cooling rate (K/s) 0.10 0.11 0.80 0.05
) Ferrite 5.70 5.20 0.50 16.8
Volume fraction (%) -
Pearlite 84.3 84.8 89.5 73.2
Brinell hardness (HB) 121 122 178 108
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