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Rolling Textures and Anisotropy in Mechanical and Magnetic Properties
in Unidirectionally Solidified and Cold-Rolled 18-8 Stainless Steel

Synopsis:

Yasuo KIMURA and Takehire YAMANE

18-8 stainless steel ingots solidified unidirectionally were cold-rolled in the longitudinal, transverse and
perpendicular directions of columnar crystals.

During cold-rolling to 959 reduction in thickness, all the specimens transform from y phase to a phase.
This strain-induced transformation proceeds most slowly in the specimen cold-rolled in the direction
parallel to the growth direction of columnar crystals.

The cold-rolling textures of « phase consist mainly of {211}{011> and {100}<0!1) orientations.
{211}<011) orientation is the major component of the specimen rolled in the direction parallel to the:
growth direction of columnar crystals, whereas it i1s {100}<011) orientation for the other specimens.

The maximum value of Young’s modulus is obtained by cold-rolling and subsequent tempering at
550°C. Lowering of saturation magnetization, rise of coercive force, and increase in the magnetic
anisotropy by tempering at around 600°C are supposed to be correlated with the shape anisotropy of
ferromagnetic « phase in non-magnetic y phase, formed by reverse transformation.

(Received May 15, 1971)
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. X-ray diffraction from a surface perpendicular to columnar axis of ingot.
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Fig. 2. Cutting of samples and rolling direction
of each sample.
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3. Effect of reduction in thickness on the

magnetic properties of each sample.
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and reduction in thickness for samples A, B and C.
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Fig. 5. {110} pole figures of a-phase for surface-and inside-textures in sample A cold-rolled
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Fig. 7. {110} pole figures of a-phase for surface-and inside-textures in sample C cold-rolled

to 9094 reduction in thickness.
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Fig. 8. Change in Vickers hardness by tempering.
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Fig. 9. Relation between Young’s modulus in direction 0°, 45° or 90° from rolling direction
and tempering temperature in samples A, B and C.
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Fig. 10. Relation between magnetic properties in direction 0°, 45° or 90° from rolling
direction and tempering temperature in samples A, B and C.
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Fig. 13. Change in integrated intensities of {200} and {112} lines from a-phase by tempering.
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S,
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600°C fhEDEER U TRafpi R BER KBCETT 5.
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bh.

5. S bov o HiEE Lysin20+Lesindd T kX o<T
Ebahd. 35, Ly BEORS, L 3EDOMEZ D
2. b I RE Lo OMRHEE PV 2 4REL Lo XD DK
&<, EREmEESWLH M ET HEEC X 95X
N7-BERBFESER LTV S.
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