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Mathematical Model for Relationship between Structure and
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Abstract Based on analyzed and calculated ferrite content and pearlite lamellar spacing in (0. 56 ~0. 63C, 0. 60 ~
0.71Mn, 0.23 ~0.28Si) high carbon steel by optical and scanning electron microscope using quantimet technique, the
mathematical model for relationship between structure and yield strength of high carbon steel wire has been established that
is yield strength o, (Pa) = 104.52 x 10° +161.70(1 - f'*)§ ' (m), where f,- volume fraction of ferrite, S- pearlite

lamellar spacing. The relative error of the calculated value by model with examined value is 2. 9%.
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Table 1 Chemical composition, ferrite content, pearlite lamellar spacing and mechanical properties of test steels

. RS/ % JItERE 53 1235 203 3o
C Mn Si S p o,/MPa  o,/MPa 810/ % % FIAjBE/ pm
60-1 0.56 0.7 0.23 0.026 0.023 939,76 834.28 12.86 2.84 0.1592
60-2 0.56 0.71 0.23 0.026 0.023 934.61 806.78 14,28 3.22 0.1570
65-1 0.63 0.60 0.28 0.023 0.031 1 008.36 902,18 12.51 2.18 0.146 1
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Fig. 1 Morphology of pearlite in test steels; specimen 65-1 (a);
60-2 (b)
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