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Effect of Solution Treatment Temperature on the Tensile Properties
of 1896 Ni Maraging Steels

Ké SOENO, Tetsuré KURODA,

Masatoshi TucHIYA, and Kazuo TAGucHI

Synopsis:

The effect of solution treatment temperature on the tensile properties of aged 210 kg/mm? and 245 kg/
mm? grade 189, Ni maraging steels has been investigated.

To obtain fine austenite grains, solution treatment is carried out after cold rolling. = Temperatures of
solution treatment are 750°, 775°, 820°, and 850°C., Time of solution treatment is 1 hr. The strength
of the maraging steels is increased as the solution treatment temperature is lowered. An improvement
of notch toughness is observed after aging the fine grained maraging steels. However, the notch trough-
ness of the 210 kg/mm? grade maraging steel tends to decrease remarkably with the solution treatment
at 775° or 750°C. A decrease in the notch toughness of the 245 kg/mm?® grade maraging steel is also
observed in the solution treatment at 750°C. Because no undissolved precipitate remains even in the
solution at 750°C for 1 hr, it is considered that the rapid decrease in notch toughness is related to the
micro-segregation of solute atoms.

The temperature range of the y—to—ay transformation is lowered when the solution temperature is
decreased. The lowering of the transformation temperature is considered to be caused by the micro—
segregation of solute atoms and the strength increase in fine-grained austenite.
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Table 1. Chemical compositions of 18%Ni maraging steels investigated.

Strength Chemical composition (%)

level Neo. | F ; , -

(kg/ mm?) | Ni | Co ﬂMo J Ti ¢ | si | v P ﬁ Other
210 | 210-c | 18.36 | 9.28 |5.17|0.85|0.10| 0.004, 0.01 | 0.02 | 0.003| O. 004[ o 004
245 | 245-C 17.54} 12.60 | 4.13 | 1.66 | 0.12 | 0.006 | 0.07 | 0.01 | 0.004 0.006[ 0 005
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Fig. 1. Austenite grain size No. vs. solution treat-
ment temperature of 189 Ni maraging
steels, cold rolled to 50~759% reduction in
thickness. Solution treatment : lhr.
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Fiz. 2. Dilatation curves of the maraging steels,
solution treated at 1000°C for lhr and
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Fig. 5. Tensile properties of the 210-C and 245-C maraging steels as a function of solution
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Fig. 6. Resistivity change in the martensitic y
to ap transformation. 210-C marag-
ing steel.

100
[
o
g; | \__'\:\ h Solution treatment
g | es0cinr—\-Y \ 775°C,thr
-§50. 820°C, 1hr —\;—J\ \ 750°C,1br
. A \
v 800°C,thr ——\\—'q‘-'\\ \\
&L N\ \\
& N
g L RSN
(<] =3
=z L

QoL

250 200 150 100
Temperature(°C)
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Fig. 9. Resistivity decrease at 0°C as a function
of aging time at 500°C.

ThicswTd, BIKLIBEZETT2L, r—au @
IR ER M MERENCBEIT 5. i 850°C, Lhr #ik{t
stkk (210-C, 245-C) &, 850°C, lhr #&fk{b#k 750
*CIT¥HE LT 5hr {4§F L7cakst (210-G, 245C) o 7
—ay ZRRIEKTHEREMELIE—FT 5T & 2R
LTWws. TihbbyolkA BiRT AEKE UL RE%
750°C iR LCh 7—an OIRERMEIIED Licv.
BHILIBE SRS, +—27 74 MRUASHEMT,
F =27+ 4 rPROBRFRFEE IRV LR EDOEA
T, A—AFF4 rOMRABEIML, Thdd 7—am O
BEXM2ERACEREI B FRO-21Kikd &3
2bhb. —HFRE#WAEAT —ATF 4 FCEB LTS
IREIC L D ECRBYFHEELY, anlr 2L DK
TLHRBERFREOR BB ENT5I &b 1
oy WEBRE525Z18FEz2bh5. TiubbEER
D LS an—r—ay &< DR ULEETR, BHET
BEOTH—OREE/IEL, RS HmoMEEd

— 62 —

“w

J



Yo
Y

18%Ni =L = — JHOFRMBARET BRILIBEO R E 1013

270 R.D.
260 r a
“E 250 | D?A
£ U/A o)
'ayﬁptﬁﬁk//’////
<
<230 _—°
v) ',N/’o
=220t Solution treatment
210 L 820°C,1hr(0)
7 775°C,1hr(2)

1.0 "N\'/sdc,mr(u)
0S|+ © o

N O
0.8 - . A\A\
30”';%\\\\;\\\\

~
7 06 \A
Z 05}

]
04|
03}
0.2 LN | I L ) 1 1 J
0 50 60 70 80

270 [~ To D- )
260 |
O
250 —ﬁ%ﬁ7{> z
-

240+
230+
220} Solution treatment
210k 820°C,1hr()

Z 775 C,1hr (=)
.01 750°C,1hr (o)
09H®
0.8 -*\\
07Fa '0\

. O
0.5 - ‘D‘\-e:\
0.4} al
0.3}
1 1 1 1 | |
0 50 60 70 80

Reduction in thickness (%)

2]
——
=]

. Tensile properties of the 210-C maraging sicel subjecied to solution ireatment at

750°, 775° or 820°C, cold rolling and aging at 480°C for 5hr.
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Tensile properties of the 245-C maraging steel subjected to solution treatment at

750°, 775° or 820°C, cold rolling and aging at 500°C for 5hr.
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Fig. 12. N.TS./T.S. vs. T.S. curves of the 210-C maraging steel after aging at 480°C for 5hr.
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