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Abstract

Metal heat treatment is one of the most important processing techniques for metal materials.
Various microstructures and desired properties can be obtained by optimizing the heat treatment
process. Traditional heat treatment mainly includes annealing, normalizing, quenching and tem-
pering. That is so-called “Four fires”. The “Four fires” were initially used for steel materials, and
then gradually extended into non-ferrous metals and their alloys, but their connotations are slightly
different, sometimes very different. With the advancement of observation instruments, the con-
cept of microstructure derived from steel materials is also changing. The connotations of the so-
called “martensite, bainite” and other concepts for microstructure defined by optical microscopy
have to keep updating. In order to clarify these concepts, this paper systematically summarizes
the concept, the process of metal heat treatment, and the relationship between metal heat treat-
ment and microstructure, and the extension and expansion of these concepts are also discussed.
The idea of substituting microstructure for structure with various scales is proposed.
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