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Fatigue-resistant γ/ε Dual Phase Alloys for  
Seismic Damping Application
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In high-Mn austenitic steels and Fe-Mn-Si-based shape memory alloys, the martensitic  

transformation from the γ-austenite with an FCC structure to the ε-martensite with an HCP  

structure gives birth to various functional and mechanical properties. It is also discovered  

that a reversible γ <-> ε martensitic transformation under cyclic loading was effective for  

improving low-cycle fatigue life.

Steel damper is an important component in seismic response control of architectural  

buildings. Elasto-plastic deformation is concentrated onto the dampers and the seismic  

vibrational energy is absorbed by them to protect the building. We developed a new γ/ε  

dual phase damping alloy with superior low-cycle fatigue life, which dramatically  

enhances the life of the seismic response control structures.
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 New dampers are applicable not only to high-rise

building, but also to medium to low-rise buildings,

bridges and so on.

 New alloys are applicable to other structure  

component, in which high fatigue resistance is  

required.

Research outcome

 Further sophistication of manufacturing techniques is

required for cost reduction.

 A precise prediction of properties based on flexible

alloy  designing for various applications is needed.

Formation and annihilation of tension(blue)-

and compression(brown)-induced ε-martensite.

Roles of alloying elements can be subdivided

into 3d transition metals, base or half metals,

and interstitials.

Fe-15Mn-10Cr-8Ni-4Si alloy （wt%） The new alloy was installed in a

with   ten    times    longer    low-cycle   skyscraper  in  2014  as fatigue-

fatigue life than conventional steels resistant seismic dampers.

Phase stability and plastic  

deformationmechanisms

Delay in fatigue-crack growth  

by the γ/ε dual phase.
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