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The 7 —a Transformation and Carbide Precipitation of 2Cr and 9Cr
Steels

Takeshi UTSUNOMIYA, Kazuo HOSHINO, Taketo SAKUMA and Hajime SUTO

Synopsis :

The y—»a transformation and the carbide precipitation in 2Cr and 9Cr steels were investigated by using
optical and electron microscopy. In the 2Cr steel, the proeutectoid ferrite was observed at early stages of
transformation, while the lamellar structure with o and cementite was observed at later stages around the
nose temperature. In the 9Cr steel, the eutectoid structure composed of o and M;3Cg were observed from
early stages of transformation. Above the nose temperature, o and M2;Cg appeared as a lamellar structure.
Below the nose temperature, carbides were aligned in ferrite. Factors affecting the rate of the y—a trans-
formation and the morphology of carbide precipitation are discussed in this paper.
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Optical

micrographs of

2Cr

isothermally transformed for 5 min.
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Photo. 3. Fine dispersion of carbide in ferrite in
isothermally transformed 2Cr steel (750°C X5 min).

(a) 750°CX30 min (b) 750°CX1h (c) 650°C X 30 min (d) 650°CX2h
Photo. 2. Optical micrographs of 9Cr steel.
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(a) 700°CX30 s (b) 700°CX5 min
Photo. 4. Electron micrographs of isothermally
transformed 2Cr steel.

Table 1. EDX Analysis of Carbides.

Steel 2Cr 9Cr

Type M3C M33Cs
Morphology lamellar lamellar aligned
Cr content (wt%) 16 % 65 % 55 %

EDX 47 L 7245, Table 1 IR L 722X 512 16 wt%
EREBEbLONE. =54 +HTH Cr DHEICET 5
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(a) 725°CX30 min (b) 700°CX 30 min
Photo. 5. Electron micrographs of isothermally
transformed 9Cr steel
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Photo. 6. Electron diffraction pattern obtained in
lamellar structure in 9Cr steel (a) and the corres-
ponding key-diagram (b).
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Fig. 2. The (a+7) two phase region in Fe-Cr-C
system at 750°C (see text).
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Fig. 3. Reciprocal minimum spacing of carbides as
a function of transformation temperature.
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