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Introduction Result and Discussion

Combining high strength with high ductility is a perennial = Mechanical properties

challenge for the development of advanced structural o 50 157
materials. To achieve high strength, the materials are always ! 059550 |
cold-worked to refine the grains and increase the dislocation 1.5} «~HR S 10/
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severely reduced since the further accumulation of o | -
dislocations will be difficult. O 0
To this end, we report a strategy for achieving an '

. . . . . ) 0001020 30 20 00751015 20 25 30
extraordinary high strain hardening rate by introducing a 5, % &> Y%
triple-phase microstructure, containing the B2 precipitates Lo 9-9
and martensite for strengthening, and the retained austenite | 3 L DE e AN
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In order to produce the triple-phase structure, the - . . | L M T
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FeNiAlC alloy was hot-rolled (HR) and aged at 550~750 K, | " o, GPa |
as shown in the following sketch. The FeNiAIC alloy with triple-phase structured exhibit
extraordinary high strain hardening capacity (oyrs/0y),
T 1 Arc melting exceeding the other alloys and steels.
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Result and Discussion The martensite transformation of =
the retained austenite and high- _ | o
Triple phase structures density martensitic twins can be :; i
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observed in the aged samples after ~ 2

The typical EBSD maps show the three phases, containing
the B2 precipitates colored based on the Schmid factor, the
retained v colored in light blue, and the martensite o’
colored in white.

deformation, rendering a significant g 07 Before
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strain hardening. e

The largest volume fraction of .,
martensite transformation can be %‘N
seen in the 550-aged sample. G050
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HDI strengthening and hardening
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0.sE - U P The HDI stress dominates the flow stress in the present material
0ob | | | = | | | during the deformation, especially in the 550-aged material.
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. . . Conclusion
As the aging temperature increases, the volume fraction oy INNEEEEROOE U
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decreases, whereas those of B2 and o increase simultaneously. The triple-phase structure leads to an excellent property with
However, the grain size of B2 increases OVGI‘tly, which is extraordinary hlgh strain hardening Capacity_

detrimental to ductility since it is hardly deformed. The martensite transformation and martensitic twins contribu-

ted to the significant strain-hardening.
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The HDI stress and HDI hardening dominate the deformation.



