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Recrystallization of the Austenite Transformed Reversely and
Structure of Martensite in 18Ni Maraging Steel

Tadashi MAX1, Hiroyuki MorMOTO, and Imao TAMURA

Synopsis:

A recrystallization of austenite during heating at the temperatures above Ay was investigated in the
solution—treated and the 50% rolled 18 Ni maraging steels. The characteristics of martensite structure
formed from the unrecrystallized austenite was also studied. The main results obtained are as follows:

1) Just after the o/—y transformation, the austenite structure (i.e., prior austenite boundary) of the
starting materials is inherited into the reverted austenite in non—deformed and 509% rolled specimens.
The reverted austenite is recrystallized to a finer grain size by heating it for longer time or at higher temper—
atures.

2) In the case of non-deformed materials, the reverted austenite grain boundary is the preferential
nucleation site of recrystallization. On the other hand, in the 509%, rolled materials, the recrystallization
occurs finely and uniformly in the reverted austenite grain. Owing to such a difference of recrystallization
bebavior, a deformation prior to heating enhances the refinement of austenite grain.

3) During the cycle of ’'—y—’ transformation, the structure memory effect of martensite (packet
and block structures) is observed provided martensites are formed from the unrecrystallized austenite.
However, the width of martensite laths formed from the unrecrystallized austenite is fine in comparison
with that formed from the recrystallized austenite.
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Table 1. Chemical compositon of 18 Ni maraging steel investigated (wt%,).
Ni Co Mo Ti Mn Cr S P Si C Fe
18.30 | 8.95 5.00 0.70 <0.01 <0.01 0.008 0.002 <0.001 0.015 bal.
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Fig. 1. Resistivity change of 18Ni maraging steel,

solution treated at 1300°C for lh.
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Photo. 1. Optical micrographs of 18Ni maraging steel austenitized at various temperatures
(T) and immediately quenched (heating and cooling rates : 100°C/ min).

Etchant : FeCl; 10g+HCI 30cc+H,O 120cc X 55.
(b) T=800°C (c) T=900°C (d) T=950°C

treated at 1300°C for lh)
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Fig. 2. Resistivity change of 18Ni maraging steel,
solution treated at 1300°C for 1h.
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Photo. 2. Optical micrographs of 18Ni maraging steel, solution treated and austenitized for
various periods (X) at 725°C (heating and cooling rates : 100°C/ min).

Etchant : FeCl; 10g+HCI 30cc+H,O 120cc X 55.

(a) X=0min (b) X=30min (c¢) X=50h (d) X=110h

o]
v
Photo. 3. Optical micrographs of 18Ni maraging stéei, solutiohn- tréa-tcd and austenitized at
various temperatures (T) for 1h (heating and cooling rates : 100°C/ min).
‘ Etchant : FeCl; 10g+HCI 30cc +H,0O 120cc X 55.
" (a) T=725°C (b) T=750°C (c¢) T=775°C (d) T=800°C
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Fig. 3. Structure change of austenite with austeni-
tizing temperature and holding time in 18
Ni maraging steel (heating rate : 100°C/
min).
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Fig. 4. Resistivity change of 18Ni maraging steel,
deformed of 509, by rolling.
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Photo. 4. Optical micrographs of 18Ni maraging ste

AR 5 S

el, predeformed of 509 by rolling and

austenitized at various temperatures (T) and immediately quenched (heating and
cooling rates : 100°C// min), Etchant : FeCl, 10g+HCI 30cc+H,0 120cc (a),

(b), (d), (e):x55. (c): x400.

T=820°C (e) T=850°C
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(a) Asrolled (b), (¢c) T=800°C (d)

Photo. 5. Optical micrographs of 18Ni maraging
steel austenitized at 900°C for 1h.
Electrically etched with CrO; 10g +H,O
100cc.  x160. (a) Not deformed
(b) 509, rolled
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Fig. 5. Change of austenite grain size with aus-
tenitizing temperature (holding time : 1h)
in non-deformed and 509 rolled 18Ni ma-
raging steel.
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Photo. 6. Optical micrographs taken from same
area of 18Ni maraging steel before and
after austenitizing treatment. Electrically
etched with CrOj; 10g+H,0O 100cc x 120.
(a) Solution treated (1 300°C 1h—-W.Q.)
(b)(a)+725°C 1h->W.Q.
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Fig. 6.

Photo. 7. Transmission electron micrographs of lath martensites ot 18Ni marging steel, solution

treated and then austenitized at various temperatures., % 32000
(a) Solution treated (1300°C 1h ->W.Q.) (b)(a)+725°C 1'h->W.Q,

(c)(a)+820°C 1h-»W.Q.
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Lath width distributions for 18Ni maraging
steel austenitized at various temperatures
for 1h. D a=average prior austenite grain
size. (a), (c), (d) : martensites formed
from the recrystallized austenite. (b) :
martensites formed from the unrecrystallized
austenite,
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