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Effects of Cold Rolling and Annealing on the Anisotropies and
Texture Formations in an 18 % Ni (350) Maraging Steel

Koji HosoMi, Takayuki NAKAMURA and Hitoshi NAKAMURA

Synopsis :

The effects of cold rolling on anisotropies in tensile properties and the second formability have been in-

vestigated on an 18%Ni (350) maraging steel.

The following results were obtained.

(1) The rate of strain hardening was different among the rolling directions. That is, the plot of the ten-
sile strengths against the longitudinal, 45 degree-declined, and transverse directions, showed a V-shape.
This shape almost remained unchanged after aging treatment.

(2) The origin of the anisotropies was considerd to be the increase in the density of {113} < 110>

orientation.

(3) Recrystallization texture was formed by solution annealing after cold rolling. This recrystallization
texture was similar to that of a-iron, in spite that the maraging steel had experienced the martensite to

austenite reverse, and austenite to martensite transformation.

fied variants were preferred in the transformations.

This phenomenon suggested that the speci-

(4) The second formability measured by Erichsen test was increased by the development of {111}

<112> texture.

Key words : maraging steel ; 18Ni(350) maraging steel ; cold rolling ; anisotropies ; texture ; reverse trans-

formation ; recrystallization.
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Table 1. Chemical compositions of steel (wt%).
C Si Mn P S Ni Co Mo Ti Al 0] N
0.003 0.02 <0.01 <0.005 0.001 18.03 12.50 - 4,03 1.56 0.015 0.0016 0.0023
Table 2. Conditions for cold rolling and intermediate annealing of 18 Ni (350) maraging steel.
. 1st cold rolling 2nd cold rolling
Classificati thI-l'"km;ls Recrystallization Total reducti
assitication ](fm:) S Reduction Thickness treatment Reduction Thickness otal reduction
% (mm) (%) (mm)
St ; o.gg 30 0.60 ' ’
ingle step col 1. 50 0.60 o _ . _
rolling 2.40 75 . 0.60 820°C, 1h
6.00 90 0.60
12.0 90 1.20 o - 50 95
24.0 90 2.40 820°C, 1h 75 0.60 98
Double step
A 4.80 75 1.20 50 88
cold rolling 9.60 75 2.40 820°C, 1h 75 0.60 94
with varied 24.0 75 6.00 90 98
]s{;l.and 2nd : :
roling 2.40 50 1.20 50 75
reductions 4.80 50 2.40 820°C, 1h 75 0.60 88
and varied 12.0 50 6.00 90 95
total reductions N -
3.44 30 2.40 o 75 83
8.57 30 6.00 820°C, 1h 90 0.60 93
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Fig. 1. Effect of the cold rolling reduction on the
tensile strength of as cold rolled 18Ni (350) marag-
ing steel.
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Fig. 2. Fibre structures developed in 18Ni (350) maraging steel after the
1st cold rolling with varied reductions and after intermediate annealing at

820°C for 1 h.
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Photo. 1.

Optical micrographs of prior austenite grains of 18Ni (350) maraging steel after-

cold rolling with varid reductions and subsequent reheating treatment at various temperatures.
Electrolytically etched in aq. solution of oxalic acid.
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Fig. 3. Fibre structures of 18Ni (350)
maraging steel after cold rolling with
reductions of 90% , and subsequent re-
heating at 730°C for 5min (200) pole
figures.
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Fig. 4. Fibre structures developed in 18Ni (350) maraging steel after double step
cold rolling with various combinations of the 1st and the 2nd rolling reductions,
and with a fixed total reduction of 91%, ¢ =45° section of ODF.
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Fig. 6. Effect of the cold rolling reduction and
combination of the 1st and 2nd rolling reductions on
the Erichsen values of 18Ni (350) maraging steel.
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Fig. 8. Effect of the 2nd cold rolling reduction on
the orientation densities of 18Ni (350) maraging
steel after double step cold rolling.
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