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Formation of Retained Austenite and Effect of Retained Austenite
on Elongation in Low Carbon Hot-Rolled High Strength Steels

Osamu Kawano, Jun—ichi Wakita, Kazuyoshi Esaxa and Hivoshi ABe

Synopsis :

Austenite stabilization behavior and effect of retained austenite on elongation of Fe-0.29C-1.5%Si-1.5~1.7%Mn hot

-rolled high strength steels were investigated in the mill-scale test. The results are as follows ;

(1)A large amount of retained austenite (maximum=15vol%) remained in steels as-hot-rolled.

(2)The two metallurgical processes (ferrite transformation and bainite transformation) are important for the austenite
stabilization. Especially ferrite transformation plays an important role to obtain retained austenite in 0.2%C steels. The
volume fraction of retained austenite is in proportion to Vpr/dps (Vpr ; volume fraction of polygonal ferrite, dpr ; grain

diameter of polygonal ferrite).

(3)TS X T.El value increases with the volume fraction of retained austenite. It is to be noted that the TS X T.El values

of 25000~ 30000MPa « 9% were obtained, which are higher than those of conventional steels.

(4)TSXT.El value was improved by increasing of the plastic stability of retained austenite. .
Key words : retained austenite ; high strength steels ; polygonal ferrite ; bainite ; phase transformation ; thermo-mechanical treat-

ment ; TRIP ; plastic stability ; hot-rolled product.
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Table 1. Chemical compositions and M, tempera-
tures of steels used.

Compositions (mass%) M.
c Si Mn (K)
0.2 1.5 1.5~1.7 683~690
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Fig. 1. Scheme of two patterns of hot rolling. (a)
Type-A ; The pattern to change FT and
C'I(‘i. (b) Type-B; The pattern to change T1
and T2.
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(a) FT=1053K, CT=698K
(b) FT=1098K, CT=548K
(c) FT=1153K, CT=688K

Fig. 2. Typical microstructures of steel with differ-
ent FT and CT. (a) FT=1053K, CT=698K
(b) FT=1098K, CT=548K (c) FT=1153K,
CT=688K
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Fig. 3. Influence of FT and CT on V.
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Fig. 4. Typical microstructures of steel with differ-
ent T1 and T2. (a)T1=981K, T2=843K,
FT=1173K, CT=673K (b)T1=1089K, T2=
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Fig. 5. Influence of T1 and T2 on V.
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Fig. 6. Relation between T.El and TS obtained by
JIS-5 specimens.
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