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ABSTRACT The microstructure of a low alloy martensitic steel has been investigated using transmission
electron microscopy (TEM). It was indicated that the as-quenched plate and lath martensites consist of ferrite
matrix and high density of nanometer-scaled ultrafine particles embedded in the matrix. These particles were

designated to be ® phase with a primitive hexagonal crystal structure. The @ particles exhibit an orientation

relationship with the ferrite (a-Fe) matrix as follows:[1137 // [on3]» (110), /@01, andin) // ouo,, with lattice

parameters of a, = \2a,, ¢, =J3/2a,. The results of the present study suggested that the carbon atoms in the steel are
not homogenously distributed in the martensites. The ferrite matrix possesses very low content of carbon, and
most of the carbon atoms are concentrated in the ® phase.
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Fig.1 Structural model of the ® phase (Black dots and open circles represent the Ti atoms located at different

C layers)
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Fig.2 TEM observations of the twinned martensite in the low alloy steel
(a) bright-field image
(b) selected area electron diffraction pattern

(c) high-resolution lattice image of the twinned structure after Fourier-filtered transformation (FFT) and
inversed FFT
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Fig.3 TEM images of lath martensite in the low alloy steel
(a) bright-field image (b) dark-field image
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Fig.4 Selected area electron diffraction patterns from the region shown in Fig.3a and enlarged dark-field
image from the Fig.3b
(a) [120] zone axis
(b) enlarged dark-field image from the Fig.3b

(c) [011] zone axis

(d) [Il 3] zone axis
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Fig.5 High-resolution TEM image of the o particles in as-quenched martensite in the low alloy steel
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