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Tensile Properties of Fe-Ni-Al Maraging Steels
Ki SOENO, Masatoshi TsucHrva, and Kazuo Tacuchr
Synopsis :

Tensile properties and resistivity changes during isothermal aging have been investigated on Fe-Ni-
Al maraging steels with and without about 0.4%, molybdenum. Nickel content was varied from 10 to
17.5%, and aluminum contents were about 1.5 and 2.5%,.

Cellular precipitation was found to be completely suppressed by the addition of 0.49, molybdenum.
When cellular precipitation progressed, strength decreased with the increase in ductility (reduction of
area). Ductility tended to increase by the rise in aging temperature, or by lengthening aging time.
However, it was found that the increase in ductility became difficult with the increase in aluminum con-

tent or with the decrease in nickel content.
the difficulty to cross—slip.
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The lack in ductility was considered to be connected with
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Table 1. Chemical compositions of Fe-Ni-Al
maraging steels used (wt%).

Ni Al Mo Mn
10 1.47 — 0.1
10 1.47 0. 43 0.1
15 1. 46 — 0.1
15 1. 16 0. 13 0.1
17.5 1. 46 — 0.1
17.5 1. 46 0. 43 0.1
15 2. 46 — 0.1
15 2. 46 0. 43 0.1
17.5 2,46 — 0.1
17.5 2. 46 0. 43 0.1
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Fig. 2. Fe-10Ni-1.5A1 and Fe-10Ni-1.5A1-0.4
Mo : The change in specific resistivity at liquid
nitrogen temperature and volume fraction of ce-
llular precipitation during isothermal aging.
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Fig. 3. Tensile properties of Fe-10Ni-1.5Al and
Fe-10Ni-1.5A1-0.4Mo maraging steels.
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Fig. 4. Reduction of area versus tensile strength
of Fe-10Ni-1.5A1-0.4Mo maraging steel.
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Fig. 5. Fe-15Ni-1.5A1 and Fe-15Ni-1.5A1-0.4
Mo : The change in specific resistivity at liquid
nitrogen temperature and volume fraction of ce-
Hular precipitation during isothermal aging.
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Fig. 6. Tensile properties of Fe-15Ni-1.5Al and
Fe-15Ni-1.5A1-0.4Mo maraging steels.
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Fig. 7. Fe-17.5Ni-1.5A1 and Fe-17.5Ni-1.5Al-
0.4Mo : The change in specific resistivity at liquid
nitrogen temperature and tensile properties during
isothermal aging.
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Fig. 8. Uniform elongation versus tensile strength
of the maraging steels indicated in the figure.

L. THLLEZTND BHEBHBES TTXFHEILDA
#U7eh SRR L S AN AR A T AB AT
i, CEE L2 < VWD T ey IXHEER IV X
TR HHE CRBI AR LT Eh T ho/ii
K LIcEEED A (A1) w345 X 5 IeiE &
FrxT 5883 NACEMOERNELL, KR
NERZHER LT 25, 7ORENEBICIALEEZD
WD, HEMIER T B %4 L 722 Fe-10Ni-1.5A1-0.4Mo
DD DX N ETADIL, RidD X 5 otk ¥E)
CXBETHONEYREEZ LN,
Fe-10Ni-1.5A1-0.4Mo OB EE Y 5, H 5D\ it
fibd 28D <= — SERTIE—ERE CRIEHREZT 2
LRy AT AN S Z L2 Bic s L. Fe-
17.5Ni-1.5A1-(0.4Mo) TitBRED LRI X b &y
PEATAEEILEDS Rt Thbb—EfHKD <L
=—CMTY, BHEHFC I OTHEEEH EHT5 -
ENRR LI THD. R EERTD L, WA AT
LER7 o0 E 8 TH I BT X tuc < < 7o B bR
BUWCTESEL T AEACIS EEX RS, Filho
ETr T, BEOEE THIML LERNE S
I 5B HREI TNk L, #HueFx
hEPER LR T VI EAHILR TV A9,
3.2 Fe-(15~17-5)Ni-2.5A1 £37 /AT~ #R
BIESNOEILL XUREN 5[ RABRE R % Fig. 9
~Fig. 12 z7=. Fig. 5 & Fig. 9, Fig. 7 &+ Fig. 11
EOREALHE LA LS, Al SHEEYHMTS L
BRRICHB I ER L2+ k5. %7 Fe-15Ni-2.5
Al ©Fp Fe-17.5Ni-2.5A1 1z #k U CH R KIEHZ
HERLRL TV LB THS. 2.5%Al SHDOE
Bizd, MERICHEOERIZ 0.4%Mo oFEMz X b
Biibxh s (5IERMEBEXBRE LR SRFORMIz S
T) ZEREBEHC I OBEOERBE CHE L.
Fig. 10 3 X 0° Fig. 12 2. 68 Hav7c X 542, 2.5%Al

5888
\\\*
\\*
. \
\
\
\
\
Ay
b

[=]
E

Cellular precipitation (%)
B
&
2

!
S

Aging time (min)
Fig. 9. Fe-15Ni-2.5A1 and Fe-15Ni-2.5A1-0.4
Mo : The change in specific resistivity at liquid
nitrogen temperature and volume fraction of ce-
llular precipitation during isothermal aging.
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Fig. 10. Tensile properties of Fe-15Ni-2.5Al-
0.4Mo maraging steel.
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Fig. 11. Fe-17.5Ni-2.5Al and Fe-17.5Ni-2.5Al-
0.4Mo : : The change in specific resistivity at li-
quid nitrogen temperature and volume fraction of
cellular precipitation during isothermal aging.
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Fig. 12. Tensile properties of Fe-17.5Ni-2.5Al
and Fe-17.5Ni-2.5A1-0.4Mo maraging steels.
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Fig. 13. Reduction of area versus tensile strength
of Fe-17.5Ni-2.5A1-0.4Mo maraging steel.
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Fig. 14. Uniform elongation versus tensile stren-
gth of the maraging steels indicated in the figure.
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