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ABSTRACT In the martensitic transformation of an ultrahigh carbon steel (UHCS) containing
1.58%C, a kind of jujube-stone-like martensite has been observed in addition to lath and twinning
martensites. The substructure of the jujube-stone-like martensite is high density dislocation with
10*®/cm? and no twin has been found. Theoretical analysis based on a disc-like martensite grain
shows that the strain energy is not relative to the critical thickness of the disc (2tf) but relative to the
critical diameter of the disc (2r), and the critical nucleation energy AG* is inversely related to the
square of the critical aspect ratio, t§/rg, of martensitic grains. When ¢§/r§ <1, martensitic nucleus is
disc shape, t§/r§ >1, the nucleus is jujube-stone-like and ¢/} >1, the nucleus is rod shape.

KEY WORDS ultrahigh carbon steel, martensite transformation, martensite morphology,

dislocation, twinning, carbide
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Fig.1 SEM micrograph of the ultrahigh carbon steel con-
taining 1.58%C (UHCS) after spheroidizing at 815 C/
20 min, 1 ‘C/min cooling to 750 C, A.C., carbide par-

ticles distributed in ferrite matrix
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Fig.2 TEM micrograph of the UHCS oil-quenched af-
ter austenitizing at 860 C (C—undissolved car-
bides, T—twin martensites, L—lath martensite, J—

jujube—stone—like martensites)
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Fig.3 TEM photographs of a jujube-stone-like martensite grain in the steel quenched at 860 C before (a) and

4 ARSI HREM G EH 4 NEEATTSHE Fourier ARG 2 A4
Fig.4 HREM image of jujube-stone-like martensite (shown by J in Fig.3) with [001] orientation and its Fourier

diffractogram (a) and processed image obtained by inverse Fourier transformation of the four spots marked

in the inset of Fig.4a and its Fourier diffractogram (b) (A—vacancy string, B—kink band, analysis of C and

D see Fig.b)
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Fig.5 Schematic drawings of the dislocation arrangements corresponding to the marked regions C
(a) and D (b) in Fig.4
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