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Age-Hardening Behaviors and Mechanical Properties of
Fe-8 % Ni-Ti Maraging Steels

Yoshinao Misumma, Tomoo Suzuxki, and Minoru TANARA

Synopsis:

An attempt has been made to survey the effect of the nature of properties, i.e., on the combination of
strength and ductility in Fe-89;Ni-1.59,Ti alloys and Fe-824Ni-1.59,Ti-0.39Al alloys. It is confirmed that
the precipitate contributing to hardening is Ni;Ti phase (DO,,) in higher nickel martensitic alloys and that
in lower nickel martensitic alloys NiTi phase (B2) tends to precipitate at lower aging temperatures, by
the effect of small amounts of aluminum addition on aging kinetics and hardening response, by trans—
mission electron microscopy and by acrude thermodynamic consideration. For Fe-82,Ni-1.59Ti alloys,
fine and coherent precipitation of NiTi phase on the initial stage of hardening at low aging temperature
below 525°C is found to be extremely brittle. On the other hand, semicoherent precipitation of NigTi 7
phase at high aging temperature above 525°C results in a better combination of the strength and ductility.
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Table 1. Chemical composition of alloys used (wt%) .

Alloy C. Ni Ti Al Fe
8Ni, 1.5Ti 0.00517.98|1.48| — | bal.
8Ni, 1.5Ti,0.3A1| 0.006 | 7.96 | 1.47 | 0.28 | bal.
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. Transmission electron micrograph and selected area electron diffraction of

Fe-8Ni-1.5Ti aged at 650°C for 1h.
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Fig. 3. Hardness changes in Fe-18Ni-1Ti and Fe-
8Ni-1Ti alloys aged for 1 h.
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age-hardening behaviors in Fe-Ni-1Ti alloys.
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Fig. 5. Reversion behavior in 8Ni-1Ti-0.3Al alloy.
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