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Abstract : The behavior of reverted austenite in Fe-Ni-Mn-(Ti) maraging steels has been
investigated in the temperature range from 400°C to 550°C using TEM equipped with EDX.
Four kinds of reverted austenite appeared depending on the aging temperatures and time :
Widmanstatten, granular, lath-like and recrystallized austenite. The reverted austenites are
enriched in Ni and Mn due to the dissolution of precipitates and redistribution of alloying
elements. Widmanstatten austenite appears unformly in the lath martensite having the K-S
orientation relationship with the martensite lath, while lath-like martensites showed K-8
and N relations depending on the chemistry and heat treating condition. The recrystallized
austenite forms at 550°C after long aging times ; some becomes unstable and transforms to

lath martensite on cooling.
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Tuble 1. Chemical composition of alloys studied. (w /o)

Alloy Fe Ni Mn Ti
B0 bal. 20.8 3.23 <01
B-1 bal 20.5 3.50 0.80
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Photo 1. Alloy B-0 aged at 400¢C. (a) Dark field (DF) micrograph taken from precipitate spot after 100 hrs:
(b) Bright field (BF) micrograph showing 6-NiMn precipitates and Widmanstatten austenite after 290 hrs.

Tuble 2. Chemical composition of 4 phases (a/0) in
alloy B-0 aged for 290 hrs at 400C:

Fe Ni Mn

Matrix 83.37 15.72 0.91

Lath-like ¥ 75.61 20.82 357

Wikmanstatten ¥ 50.03 41.76 8.21

Precipitate 1791 50.86 31.23
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Photo 2. Alloy B0 aged at 500°C for 1 hr. (a) BF micrograph; (b) [110M/[211]a SADP: (¢) DF mic:ograph

taken the austenite spot indicated by the arrow in (b);

ship between lath-like austenite and matrix.
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Photo 3. Alloy B-0 aged at 5007 for 100 hrs. (a) BF
micrograph: (b) DF micrograph taken from the aus-
tenite spot.

Tuble 3. Chemical composition of 4 phases (a/o0) in
alloy B-1 aged for 290hrs at 450C.

Fe Ni Mn Ti

Matrix 81.31  15.84 2.26 0.59
Lath-like ¥ 7536 2040 3.69 0.55
Widmanstatten ¥ 54.09 3352 9.50 2.88
Precipitate 13.77  70.67 3.51 12.05
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Photo 4. Alloy B-1 aged at 450C for 290 hrs. (a) BF
micrograph showing fine NisTi precipitates and large

Widmanstatten austenites: (b) DF micrograph sho-

wing lath-like austenites forming a lamellar struc-
ture with the martensite laths.
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Photo 5. Alloy B-1. (a) Granular austenite observed
from the specimen aged at 500C for 100 hrs: (b)
recrystallized austenite observed from the specimen
aged at 550 for 500 hrs.
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