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ABSTRACT

This study has been conducted to investigate the effects of initial structure on the microstructure
and tensile properties of high strength trip steel sheet. The initial structure before austempering re-
markably influenced the second phase. The specimen with normalized initial structure showed mainly
bainitic ferrite and retained austenite, while the as rolled specimen and spherodized specimen showed
martensite plus retained austenite and martensite plus bainitic ferrite with small retained austenite,
respectively. Two type of retained austenite, film type and granual type were observed in all speci-
mens. The as rolled specimen appeared the highest contents of retained austenite owing to the com-
pressive stress by cold rolling. The contents of retained austenite increased with increasing
intercritical annealing temperature and austempering time. Tensile strength showed the highest in the
as rolled specimen, while the highest elongation were obtained in the normalized specimen. The maxi-
mum T.S.xEL Value showed in normalized initial structure and increased with increasing in-
tercritical annealing and austempering time. The highest Value of T.S.xEl obtained at austempering
temperature of 400C and retained austenite of 12%.
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Table 1. Chemical composition of the specimen.

(wt%)

C Mn Si P Fe

0.237 1.98 1.45 0.098 bal.
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Fig. 1 Schematic diagram of heat treatment cycles.
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Photo. 1 Optical micrographs showing the initial
structure.
Initial structure : a) normalized.
b) as-rolled.
¢) spherodized.
ex) RA : Retained Austemite
F : Ferrite B : Bainite
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Photo. 2 SEM micrographs showing the effect of in-

itial structure on the austempering in A,
B and C specimens. The specimens were
austempered at 400°C after intercritical
annealing at 800°C.
Initial structure:a) normalized.

b) as-rolled

¢) spherodized.
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Photo. 3 TEM micrographs showing the morpholo-
gy of the retained austenite obtained by
the austempering at 400C after
intercritical annealing at 760°C.

B-F : Bainitic Ferrite
a) film type. b) granular type.
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Fig. 2 Changes in retained austenite content with
intercritical annealing time in A, B and C
specimen. The specimens were austempered
at 400°C after intercritical annealing at 760
C.
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Fig. 3 Changes in retained austenite content with
austempering time in A, B and C Specimens.
The specimens were austempered at 400°C
after intercritical annealing at 760°C.
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