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Effects of Titanium and Aluminum additions on the properties of semi-austenitic precipitation hardening stainless steel
Hiroki Ikeda, Tatsuro Isomoto and Koji Kishimoto

Synopsis: The effects of Ti and Al additions on the various properties of semi-austenitic precipitation hardening stainless
steel (0.01C-6.7Ni-15.8Cr-3.3Cu-2.0Mo-0.2Nb, 16-7PH) were investigated to develop a new material with good
cold workability and high strength. The additions of Ti and Al increased the strength after precipitation hardening
heat treatment while a substantial effect on the cold workability were not recognized after solution heat treatment.
The increase of these elements, however, aggravated the hot workability due to proliferation of S-ferrite and the
corrosion resistance due to an increase of local-action cell between matrix and intermetallic precipitate. It is found
that the small amount of Ti to 16-7PH stainless steel resulted in good cold workability after solution treatment and
high strength and good corrosion resistance after precipitation hardening heat treatment.

Key words: semi-austenitic; precipitation hardening; hot workability; cold workability; Ti and Al additions; corrosion resistance;
high strength
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Fig.1.  Specimen preparation.
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Table 1. Chemical compositions of materials used. (mass%)
C Si Mn P S Ni Cr Mo Cu Ti Al Nb N
16-7PH(base)|| 0.011 0.26 0.72 0.018 0.001 6.46 1553 1.96 3.27 tr 0.005 0.25 0.0204
High Ni 0.004 0.21 0.51 0.018 0.001 7.05 1580 1.99 3.23 tr 0.020 0.19 0.0198
0.1Ti 0.008 0.25 0.85 0.020 0.002 6.78 15.73 1.91 3.26 0.07 0.004 0.19 0.0255
0.4Ti 0.012 0.26 0.75 0.018 0.002 6.65 15.38 1.92 3.37 0.40 0.018 0.22 0.0242
High Ni-0.4Ti| 0.008 0.22 0.58 0.017 0.001 7.04 1565 2.02 3.23 0.34 0.012 0.20 0.0160
0.5Ti-0.4Al | 0.004 0.24 0.83 0.020 0.002 6.68 15.50 1.90 3.31 0.48 0.420 0.18 0.0244
SUS630 0.053 0.19 0.86 0.018 0.001 4.71 1568 0.10 3.30 0.01 0.012 0.30 0.0186
SUS631 0.070 0.47 0.71 0.013 0,005 7.39 16.09 0.01 0.12 0.01 0.920 tr 0.0167
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Fig.2. Hot ductility test results of base, 0.1Ti, 0.4Ti and 0.5Ti-
0.4Al steels at high temperatures.

FIT, KEODRIBT BNi-balx® & #EARELT, KR
PNREHICTI7T A MRBICRIZITIBLUAIDFEIZD
WCELREZT DI, ZOHRR, UMTOERIDE
E%EEICLIZEFBAEO N,

87 124 bEHE=Ni+27C+23N+0.1Mn+0.3Cu-
1.2 (Cr+Mo) -0.5Si-0.2Nb-4.3Ti-3.5A+8

ZoERRTHEONBEEBRPEARDS I T 1 8
DRERREDBEREBEICITOET—YEHEHTFig4IC
T, MBICIIRWVEBNHDZEN DN D, 7154
NYENERLSBDICONTHARDST T4 bHAUMEML
BOBBMIMIIStEdToMEaIchd, —mBHIS, J')—
TIVAEBRER TR Y BO0%LALE T HNITREERIICERTD
FEEICHELBNESINTIVD, COMRBEEIZSTTS
A NEBET—TNEHBRREEZLEBLULLER, 67T
14 MYEH-1PALEDIBETHNITR Y B60%LA LA FER
TE, HEHICEBENENWEEZD,

0.5Ti-0.4Al

Fig.3. Effects of Ti and Al additions on the amount of 5—ferrite.
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