AN &

BERBEESSWMHBREEM O 2L — > = v RAEHE 435

ERFESEMWM _HEFEM O L —> 5 oD

FEHHENE

QHUNHTTTTTRITTTOTT G

am o 3

LT TR

A A" )BEHE - B0 B—" - fA  Ee

Mechanism of Separation of A Low-carbon Low Alloy Steel Control-
Rolled in Austenite and Ferrite Two Phase Regions

Shoichi MATSUDA, Yokimi KAWASHIMA, Shoichi SEKIGUCHI, and Masayuki OKAMOTO

Synopsis:

The purpose of this paper is to understand vco\ht'roﬂ«i?ng’ factors of separations parallel to the rolling
plane developed in charpy specimens when rolling is extended in a+7 two phase regions.

Main results are as follows:

1) Separation were found to be enhanced by the development of {100} and {111} textures, the for-
mation of large texture bandings consisted of a group of ferrite grains having a common crystallogra-
phic orientation, and the presence of the local plastic flow at the notch root preceding complete fracture.

2) Separations were found to increase the area of intergranullar fracture as the texture developes.

On the basis of these results it is suggested that separations may be formed by the initiation of the
crack along the interface between {100} bandings and {111} bandings resulting from the anisotropic

plastic flow of these bandings.
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Table 1. Chemical composition of a steel (wt%).

C Si Mn S Ni Mo Nb A\ Al
0.06 0.25 1.50 0.001 0.30 0.20 0.05 0.07 0.03

860°Cx 1hr
/—— T:850°C, r:50%(40--20mmt, 2passes)
T:820°'C

N

a

Temp.

N\ 680°C | r:40%(20—12mmt, 1pass)
N

AC

time

Fig. 1. Schematic representation of rolling
schedule.
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Fig. 2. Geometry of a notched bend test piece.
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Fig. 3. Schematic representation of method for
measurement of the depth of separations.
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Surface of Separation

Fig. 4. Schematic representation of thin plates for
observation of split fracture surface.
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Fig. 5. Variations of (a) texture intensity, (b)
vTrs, Gy and (¢) oy, o with finishing rolling
temperature.
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Photo. 1. Charpy fracture appearance of the spe-
cimens obtained at different finishing temperatures.
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Fig. 7. Variations of the depth of separation and
the plastic zone size with testing temperatures.
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o Su
Photo. 4. Scanning electron micrograph of the-
section of split fracture surface. Note cell size.

Photo. 5. Transmission electron micrograph of the dislocation arrangement near the split

fracture surface.

a) separated surface
b) enlarged photograph a) (initiation site)
c) enlarged photograph of a) (propagating arca)
Photo. 6. Scanning electron micrograph of the
split fracture surface texture intensity.
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Photo. 7. Optical micrographs of midthickness of the specimens etched with 2 modified
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