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Thermodynamic control of pearlite lamellar sheet spacing and its effect
on mechanical properties of steel

Mo Wenfeng

(School of Mechanical and Electrical Engineering, Liuzhou Vocational and Technical College, Liuzhou 545616,
Guangxi, China)

Abstract: A pearlite steel was prepared via laboratory steelmaking, and then after rolling and heat treat-
ment to obtain two different samples with different pearlite lamellar spacing. The mechanical properties
and microstructures of the materials were observed by scanning electron microscopy and universal test-
ing machine. Results show that the reciprocal Spfl(umfl) of pearlite lamellae and transformation super
cooling degree of pearlite AT(“C) satisfy the linear relationship of Spfl=9.020 1+0.033 58AT. This indic-
ates that the theoretical minimum pearlite lamellae spacing(~61 nm) can be obtained by isothermal treat-
ment at 550 °C. With the thinning of the spacing between the very fine pearlite lamellar( from 105 to 72
nm), the strength increases but ductility will deteriorate significantly, and the ultimate deformation
strain will decrease from 0.18 to 0.12. This result conflicts with the traditional grain refinement
strengthening theory. The reason is that the refined pearlite lamellar restrains the free movement of dis-
locations.
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Table 1 Main chemical compositions of test materials %
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Fig. 1 Scanning electron microscopy of the samples
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Fig. 2 Stress-strain curves of tensile specimens
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Table 2 Mechanical properties of the specimens with different pearlite lamellar spacing

i VBRI B /nm T R /M Pa BUHIHR I /MPa fifr i/
1 105 790 1155 17.7
2" 72 1075 1285 11.6
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Fig.3 Fracture edge morphology of tensile specimens
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Fig.4 The grain orientation and relationship between area fraction and particle diameter
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