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A Study on the Retained Austenite and Tensile Properties of
TRIP Type High Strength Steel Sheet with Cu

C. Y. Kang, H. J. Kim, H. G. Kim, J. H. Sung*, W. J. Moon**
Department of Metallurgical Engineering, Pukyong National University
*Department of Metallurgical Engineering, Dong-A University
**Department of Mater. Science and Engineering, Nagoya University

'ABSTRACT Volume fraction and morphology of retained austenite, tensile
propertles of TRIP type high strength steel sheet with Fe-C-Si-Mn-Cu chemical
nposition have been investigated,

'*The retained austenite of granular, bar and film type existing in specimen was
obtained after intercritical annealing and austempering. The granular type. retained
austenite increased with increase of intercritical annealing and austempering temperature,
With increase of intercritical annealing temperature, retained austenite and carbon
contents increased. Maximum contents of retained austenite was obtained by
austempering at 400'C. The maximum tensile strength was obtained by austempering at
450C and maximum elongation was obtained at 400°C. T.SXE.L wvalue increased with
increase of retained austenite contents due to the elongation strongly controlled by
contents of retained austenite, but tensile strength was affected with various factors
such as bainitic structure etc,

KeyWords : Retained austenite, Strength-elongation balance, Transformation induced plasticity,
Austenite stability, intercritical annealing, Austempering, Trip type high strength
steel sheet,
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Photo. 1 Optical micrograph showing the
initial structure of Fe-C-Si-Mn-
Cu steel sheet.

Photo. 2 SEM micrographs of austempered
specimens at 400C showing
morphology of the retained
austenite with changing the
intercritical annealing tempera-
ture. Intercritical annealing
temperature : a) 760C h) 800C



FSTRTRNRPY TR Bus IRLAWGOIR 3 ARRA B W7

QAT 2 @aal LxUt R4S wolu
oj9-sejo| B9l o] HojY} FAlo] REYH
o] JFLAHUYOIE Brhe YAV JHLA
HuolE7} 743 T A€ ¢ 4 Utk

Photo, 3& S A¥Wa 2xvstz} njq2y ¥
Sol D)AE AL Yohrs] Yt ARE 760
ColA olaelel dAlg ¥ 350C, 400C ¥ 450C
X L2AYNY A W A& FAAA Yol
ARlolty, A AR 2% Hejo|E 2y ol
E ¥ 3FL2HYOES EAST YL ¢ £
AT, T LAUNY LTIt Z7Mvtel wl o]

Yolg-silo|EQ] o] oW tEo UE §
He AFLAHUCEE TAHT A4 ¥y
AFL2HUo|EE 371312 S-S & & Atk

Photo, 4%= 24149 €A¥ L 2WHANY
g o A4S FFLiEolEY WAL Yo}
¥7) 9isle] AIRE 760CoM 249 QA ¥
400CHM LAHHY 3NE of Y ¥FL2
HuolEE £4A do|Ae o8] vehd ol
o AR a)dlME HEelEg JuidlA 4 %
¥4 dee AF2H Y E} EAsE ULE
& 4 AL bldlAE Helyolg-Hejo|E AA}

after Intercritical annealing at 760°C

Austempering temperature

: a) 350C b) 400C «¢) 450C

Photo. 4 TEM micrographs showing the morphology of the retalned austenite
obtained by the austempering at 400C after intercritical annealing

at 760C

a) granular and bar type

b) film type
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Fig. 2 Effect of intercritical annealing
temperature on the amount of
retained austenite obtalned after
annealing at two temperatures
followed by austempering at 400C
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