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Effect of Deformation Temperature on Microstructure and
Hardness of Plain Carbon Steels

T. Lee, S.H. Park, D.L. Lee, C.S. Lee

Abstract
Microstructural evolution and the mechanical properties of various carbon steels were investigated with the variation
deformation temperature to explore the optimum microstructure with excellent combination of strength and ductility. For
this purpose, three carbon steels containing different carbon contents were deformed using Gleeble 3500 at temperatures
including austenitic, austenitic/ferritic, austenitic/cementitic, ferritic/cementitic regions. The results showed that in the
medium and high carbon steels, cementite particles became finer with decreasing deformation temperature resulting
higher hardness but lower ductility. Further effort is needed to find out optimum microstructures with enhanced

mechanical properties.
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Table 1 Experimental conditions for compression test
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AgAZ | FEAF | 8L F
Ary/Ar,+40 878 741 712
HE]A | Ary/Ar,+20 858 721 692
Ary/Ar ., 838 701 672
He) T Ar,, 745.5 666 649
wHE Ar;-20 633 611 606
Ar;-40 613 591 586
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Fig. 1 OM microstructures of the low carbon steel
deformed at (a) 878C, (b) 8587, (c) 838T, (d)
745.5T, (¢) 633 and (f) 613T
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Fig. 2 SEM microstructures of the medium carbon

steel deformed at (a) 741T, (b) 721, (¢) 701T,

(d) 666°C, (¢) 611°C and (f) 591°C

Fig. 3 SEM microstructures of the high carbon steel
deformed at (a) 704 T, (b) 684, (c) 664T, (d)
6375, () 591T and (f) 571TC
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Fig. 4 Hardness variation with deformation
temperatures of carbon steels
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