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Fig.4.12 Transmission electron micrographs showing
the eating stage of recrystallized grains in Specimen
A (recrystallization fraction: 76%) .
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Fig.4.13 Change in aging index during annealing
after cold-rolling.
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Fig.4.14 Relationship between heating temperature
berore hot-rolling and mechanical properties of
continuous—annealed sheet streels.
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Fig.4.15 Effects of amount of alloying elements and
heating tempertue before hot-rolling on r—-value of
continuous—annealed sheet steels.
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Fig.4.16 Transmission electron micrographs showing
the effect of heating temperature before hot-rolling
on dispersion of precipitates in hot bands of Steel
T1 (heating temperature: (a) 1273K, (b) 1523K).
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Fig.4.17 Effect of heating temperature on amount of precipitates in
specimens followed by water—quenching as a percentage of that after
hot-rolling.

Table 4.5 Aging index (MPa) of hot bands.

Heating Steel
temperature
(K) C1(Ti,Nb—free) N2(Nb*/C=0.8) T1 (Ti*/C=0.9)
1273 21 6 6
1523 18 5 6
4. 487 ¥ =
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(r—value) of cold-rolled and annealed products.
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Fig.4.21 Transmission electron micrographs of (a)
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Fig.4.22 Distribution of precipitate diameter of Ti-
and Nb-bearing hot bands.
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Fig.4.23 Effect of coiling temperature (CT) after
hot-rolling in the tandem mill on mechanical properties
of cold rolled and annealed sheet of 0.003mass% C
steel where Nb/C =1.7.
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Fig.4.24 Effect of coiling temperature after hot-rolling
in the tandem mill on precipitate dispersion in hot
bands with 0.003 mass% C and Nb/C =1.7 (CT:(a)
1123K, (b) 793K).
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Fig.4.25 Effect of alloying elements on planar anisotropy
of mechanical properties of cold-rolled and continuous-
annealed sheet sttels (0.002mass%C) .
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Fig.4.26 Effect of Nb addition to Ti-based sheet steels on planar anisotropy
of elongation and r-value (annealing temperature: 1123K).
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Fig.4.27 Optical micrographs ~f (a) Ti-bearing and
(b) Ti-Nb co—added hot bands.
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Table 4.6 Mechanical properties of developed
sheet steels (0.8 mn thick).

Chemical Yield Tensile El r—value
Steel composition Product strength strength [(AEl] (A1)
(mass%) (MPa) (MPa) (%)
I | 0.002C—0.015Nb Cold—rolled 146 293 (237 o3,
II | 0.002C—0.015Nb Galvannealed 143 286 (183 2 23
| 0.002C—0.05Ti—0.03Nb | Cold—rolled 137 276 a3 33
SPCE | 0.04C Cold—rolled 172 303 (5.2) (0.6)
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Fig.4.28 Limit of drawing ratio in deep drawing test
as a function of r-value of cold-rolled products
including developed sheet steels.
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