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Transformation Behavior of Oxide Scale and Its Control
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Abstract

The detachment of oxide scale may cause surface defects of steel product. Therefore, it is important
to understand the adhesion property of oxide scale. This study focused on the relationship between
the adhesiveness and phase transformation structure of scale, and investigated the effects of initial
scale structure on the phase transformation behavior of scale. The bilayer scale of Fe,O, and FeO
transforms from the Fe,O,/FeO interface, while the monolayer scale of FeO alone generates Fe O,
precipitates at the scale/steel interface preferentially. These results indicate that the phase
transformation behavior of FeO can be controlled by the initial scale structure.
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Produced TTT diagram for the bilayer scale of Fe,O, and FeO
@ : Scale remains initial structure, A: Fe,0, precipitations
are generated from the Fe,O,/FeO interface, M: Eutectoid
structure of Fe,0, and ferrite appears, A: Granular Fe,0,
precipitations are generated from the inside of the FeO, [1:
Granular Fe,O, precipitations and eutectoid structure are
observed.
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Typical SEM images of cross sections of the scale in Fig. 2
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Produced TTT diagram for the monolayer scale of FeO alone
@: Initial structure of the scale remains, A: Fe,0O,
precipitations are generated from a FeO/steel interface, B :
Eutectoid structure of Fe,0, and ferrite appears, A:
Granular Fe O, precipitations are generated from inside of
the FeO, [J: Granular Fe,0, precipitations and an eutectoid
structure are observed.
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Typical SEM images of cross sections of the scale in Fig. 4
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Typical differences shown in scale structure changes during heating between the pretreatment temperatures
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