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Effects of P and C Contents on the Recrystallization Texture and

Drawability of Fe-P-C Alloys

Synopsis :

Hirosuke INAGAKI and Jean Jacque LLAVIGNE

Using the method of crystal orientation distribution function analysis, recrystallization textures of high
purity Fe-P—C alloys having widely different P and C contents were studied quantitatively.
Tt was found that {554} (225) and {100} <011} components of the recrystallization texture exhibited similar

dependence on P and C contents.
content.

At constant G content, both components increased with increasing P
This increase occurred most markedly at 0.02%C. On the other hand, {110}<001) components

of the recrystallization texture decreased with increasing P content.

These changes in the recrystallization texture were found to depend strongly on the heating rate during
annealing, this suggesting that some precipitation process was playing an important role in the texture
formation. As a result of the formation of these recrystallization textures, the average Lankford’s r value
became maximum when P and C contents satisfied following conditions ; 0.1==P==0.01% and 0.03z=CZ=

0.01%.
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Fig. 1. Effects of C and P contents on the
average r value of the gpecimens (a) cold rolled
70% and annealed 3 h at 700°C, (b) cold rolled
802, and annealed 5 h at 700°C, and (c) cold
rolled 809, and annealed 5 h at 750°C.
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Fig. 2. $=45° sections of the crystallite orientation distribution functions describing the
recrystallization textures of Fe-P alloys cold rolled 709, and annealed 3 h at 700°C.
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Fig. 3. Effects of P and C contents on the
orientation densities of (110)[001], (554) [225]
and (100) [011] orientations in the recrystallization
textures of the specimens cold rolled 70% and
annealed 3 h at 700°C.
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Fig. 4. Effects of P and C contents on the
average r value of Fe-P alloys cold rolled 702;
and annealed 90 sec at 700°C in salt bath.
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sections of the crystallite orientation distribution functions describing the

recrystallization textures of Fe-0.029, C-P alloys cold rolled 709 and annealed 90 s at 700°C

in salt bath.
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Fig. 6. Effect of P content on the orientation
distribution of the fiber texture having (110)
axes parallel to the transverse direction. @ is the
angle of rotation about (110) fiber axes lying
parallel to transverse direction measured from
{100} <011) orientation.
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Fig. 7. Comparison of the results obtained by
various authors on the effect of P content on
the average r value.
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Fig. 8. Effects of finishing temperature and
cooling rate on the r value of vacuum melted
Fe-P alloys as estimated from Ref. 1.
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