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ABSTRACT The 3—D morphologies of bainite in steels have been studied by scanning electron
microscopy (SEM) with high resolution, based on the dual—surface observation. The subplates
composing upper bainite sheaf are lath—like while the whole morphology of lower bainite and
its subplates are plate—shaped. The subunits in lower bainite seem to be lumpish. There is no
obvious difference between upper bainite and lower bainite. Between them exists transient bainite,
whose 3—D morphology proves to resemble both upper and lower bainite on some aspects. The
microstructural evolution of three types of bainite has been interpreted when the sympathetic
nucleation ledgewise growth mechanism is employed, and the evolution model has been proposed.
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Fig.1 Schematics showing metallography of dual—surface specimen for 3—D morphology
(a), LOM results (b), SEM dual—surface photo (c) and (d) geometrical relation
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Fig.3 SEM micrographs showing the 3—d morphology of lower bainite plate and subplate
{a) and locally magnified image (b) in Fe—0.4C—2.5Mn~1.4Si alloy
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Fig.68 Dual—surface micrographs of transient bainite, (a) and (b) having different magnifications

%1 TREVEREIESRES
Table 1 Experimental results of dual—surface study on bainite morphology

Reference Analysis Microstructure Description
method 2-D 3-D
Oblak et all'l LOM lower bainite plate acicular lens
Srinivasan et al'’l LOM lower bainite plate acicular plate or sheafl

Fig.2 LOM lower bainite plate acicular plate
Fig.3 SEM lower bainite plate acicular plate
Fig.3b and Fig.4 SEM lower bainite subplate acicular plate
Fig. 5 SEM upper bainite lath lath

Fig 6a end Fig.6 SEM transient bainite between upper and lower bainite
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Fig.7 Morphology evolution of bainite
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(d) — (f) transient bainite
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Fig.8 Multi—layer 3—D structural model of
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