17.5Ni B <A = — 2 oML & 51IEKE 815

© 1983 1ISIJ . s S . AR
17.5Ni BIBHE~ L= — VROMEBMILE "B %
FIEEMR
RE % LB OEMT-EA fRT - BE O ERRT
Grain Refinement and Tensile Properties of 17.5Ni
Maraging Steels with High Strength
K5 SOENO, Masatoshi TsucHIYA, Kazuo TAGUCHI, and Tetsuro KurODA
Synopsis:

Solution-treatment temperature and the refinement of austenite grains by solution-treatment after cold
working have been investigated for 17.5Ni-12.5Co-Mo maraging steels with and without titanium.
Titanium contents were 1.7 and 2%, and molybdenum content varied from 3.9 to 6.5%.

Optimum solution-treatment temperature rises with the increase in molybdenum or titanium content.
When the solution-treatment after cold working is applied to the maraging steels which were previously
solution-treated at relatively low temperatures, austenite grains are possible to be refined considerably.

Tensile properties after maraging in the temperature range 500° to 560° C have also been investigated
for 17.5Ni-12.5C0-5.4Mo-2Ti and 17.5Ni-12.5C0-6.2Mo-1.7Ti maraging steels, the austenite grains of
which were refined by solution-treatment after cold working. Maximum tensile strengths obtained are
about 280 kgf/mm? for the 17.5Ni-12.5C0-5.4Mo-2Ti steel and about 270 kgf/mm?2 for the 17.5Ni-

12.5C0-6.2Mo-1.7Ti steel.
strength level.
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Table 1. Chemical compositions of maraging steels used. (wt%)

No Ni Co Mo Ti Al c Si Mn P S
A 17.5 12.5 4.5 — ess th 0.1
1 B 17.5 12.5 4.5 1.7 Oesf‘a“ 0.1
C 17.5 12.5 45 2.0 . 0.1
A 17.5 12.5 5.0 N 0.1
2 B 17.5 12.5 5.0 1.7 gesf than 0.1
c 17.5 12.5 5.0 2.0 . 0.1
3 A 17.5 12.5 5.5 -— less than 0.1
B 17.5 12.5 5.5 1.7 0.1 0.1
A 17.5 12.5 6.0 — 0.1
+ B 17.5 12.5 6.0 1.7 56515 than 0.1
c 17.5 12.5 6.0 2.0 - 0.1
A 17.5 12.5 6.5 — 0.1
5 B 17.5 12.5 6.5 1.7 tess than 0.1
c 17.5 12,5 6.5 2.0 . 0.1
6 17.72 12.85 3.89 1.71 0.10 0.005 0.04 0.02 0.004 0.004
7 17.48 12.61 5.44 1.98 0.14 0.005 0.01 0.02 0.007 0.004
8 17.6 12.54 6.16 1.74 0.11 0.007 0.02 0.01 0.005 0.004
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Photo. 1.

Austenite grains of the No. 7 maraging
steel solution-treated at 840°C for 60 min and
ausaged at 550°C for 400 min.
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Arows indicate the solution-treatment temperatures determined
by the technique of thin foil electron-microscopy.

Fig. 2. Change in specific resistivity during solu-
tion-treatment for 30 min at various temperatures.
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Fig. 3. Solubility curves determined by the
technique of thin foil electron-microscopy.
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(A) Solubility curve for the 17.5Ni-12.5Co-Mo series.
(B) Solubility curve for the 17.5Ni-12.5C0o-Mo-1.7Ti series.
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Fig. 4. Austenite grain size (ASTM number)
versus temperature of the maraging steels,
heated for 1h at various temperatures after
cold drawing to 55.69%,.
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Fig. 5. Aging curves of the No. 7 maraging
steel.
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Fig. 6. Aging curves of the No. 8 maraging steel.
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Fig. 7. Effect of cross head speed on the tensile
properties of the No. 7 maraging steel aged at
500°C.
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Fig. 8. Total elongation versus tensile strength
of the No. 7 and No. 8 maraging steels.
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