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Cold-Rolling and Annealing Textures in Fe-C Alloys

Shingo NOMURA, Toshiaki YUTORI, and Toshiro FUKUTSUKA

Synopsis:

The influence of carbon content on cold rolling and annealing textures of Fe-C alloys containing
0.003, 0.011, 0.021 wt2C has been studied. To avoid the effects of pre-existing grain boundary

and texture, hot rolled sheets with coarse grain and random texture are used.

are as follows.

The results obtained

(1) The structure and the texture of cold rolled sheet are largely affected by the amount of carbon

in solution.
are formed.

When the amount of carbon in solution is small, sharp cell structure and rolling texture
In the deformed grains with {11} planes parallel to sheet surface, crystal rotation from
{111} (112> to {111}<110> around the (111}}/N.D. axis is dominant.

The main components of the

annealing texture are {111}¢112y and {111}¢110). When the amount of carbon in solution is large,

cell structure and rolling texture are diffuse in the cold rolled sheet.

In this case, crystal rotation from

{111}<112) to {110}<001> around the {110)/T.D. axis is indicated to be dominant in the {I11}{112}

deformed matrix.

The main component of the recrystallization texture is {110} <001).

(2) The effect of reducing carbon in solution by precipitation treatment before cold rolling on the
formation of rolling and annealing textures is more important than that of the precipitated cementite

itself.
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Table 1. Chemical composition (wt %).
C Si Mn P S N (0]
308 0.003 0.005 <0.001 0.002 0.002 0.0011 0.0056
1008 0.011 0.015 <0.001 — 0.002 0.0009 0.0026
2008 0.021 0.014 <0.001 — 0.001 0.0006 0.0020
Table 2. Heat treatments of hot rolled sheets.
Heat treatment porerage
308 650°C % 30 min—Water Quench 173 p
100 S 1100°C % 1 hr—Air Cool-+600°C x 30 min—Water Quench 147 ¢
2008 1 200°C x 1 hr—Air Cool+730°C x 30 min—Water Quench 137 i
200P 1 200°C % 1 hr—Air Cool+730°C % 30 min—>Water Quench + 280°C x 2 hr—Furnace Cool 137 p
200F 1 200°C x 1 hr—Air Cool4730°C x 30 min—Water Quench+700°Cx 1 hr—Furnace Cool 137 p
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hot-rolled specimen 200P.
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Fig. 1. Pole density of ‘hot-rolled sheets after

heat-treatments in Table 2.
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Fig. 2. Change in pole density with carbon content and precipitation treatment.
(a) as cold-rolled 75% (b) as annealed-at 580°C for 64 min (30S, 200P, 200F),

for 8 min (100S, 200S).
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Fig. 3. (200) pole figures of specimens cold-rolled 75%; (a) 308 (b) 100S (c) 200S.
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Fig. 4. (200) pole figures of specimens cold-
rolled 759, and annealed at 580°C.
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(a) (b)

(c)

Photo. 2. Transmission electron micrographs of specimens cold-rolled 75%; (a) 30S

(b) 100S (c) 200S.

Photo. 3. Microstructures of specimens in the early stage recrystallization. cold-rolled 75%

and annealed at 520°C for 1/2min; (a) 30S, (b) 100S, (c) 200S.
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5. Isothermal recrystallization curves of spe-
cimens cold rolled 759 and annealed at
520°C (a) and zone-refined high purity
iron-carbon alloy cold-rolled 759 and
annealed at 580°C (b)),
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Photo. 4. Micro-etch pits in the deformed matrix of specimen 2008S.
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Photo. 6. Micro-etch pits, showing the relation between deformed matrix and early

recrystallized grain orientations. Specimen 200S, cold-rolled 75% and
annealed at 520°C for 1/3 min.
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Photo. 7. Micro-etch pits, showing the relation between deformed matrix and
early recrystallized grain orientations. Specimen 30S, cold-rolled 75%
4 and annealed at 520°C for 1/3 min.
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Fig. 6. (200) pole figures of specimens cold-rolled 75%; (a) 200S (b) 200P (c) 200F.
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Fig. 7 (200) pole figures of specimens cold-rolled
75% and annealed at 580°C.
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Photo. 8. Transmission electron micrographs of specimens cold-rolled 75%;
(a) 200P (b) 200F.

Photo. 9. Microstructures of specimens in the early stage recrystallization. cold-rolled 759,
and annealed at 520°C for 1/2min; (a) 200P, (b) 200F.
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Photo. 10. Micro-etch pits, showing the relation

between deformed matrix and early
recrystallized grain orientations.

Specimen 200P, cold-rolled 759 and
annealed@at 580°C for 1/2 min.
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Photo. 11. Micro-etch pits, showing the relation

between deformed matrix and early

recrystallized grain orientations.
Specimen 200F, cold -rolled 75% and
annealed at 580°C for 1/2 min.
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