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Austenitic steels
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Austenitic phase (a) does not exhibit magnetic properties
Partial martensitic transformation (b) exhibits magnetic properties
The higher the martensitic transformation the higher the magnetic signal
The higher the martensitic phase the lower the useful lifetime of the steel (up to 40%)

SEM figures from TRIP 800 steel, a steel grade used in automotive industry: it absorbs energy by the martensitic
transformation: many people have been saved due to this response
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Applications of austenitic steels




Bearings...
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Experimental

The hydraulic MTS
machine with the sample
and the MMM sensor
(AMR from ST
microelectronics)

Below the response of
the AMR sensor just

__ before steel failure



Measurements (1/4)

- The stress-strain measurement has a
-~ flat response up to failure: here the
elongation is at 45,000 microstrains
or 4,5%, where the plastic response
starts becoming flat (UTS at >15%)

The stress-strain response of the SS 316 steel
grade, showing yield and UTS levels at 320
MPa and 655 MPa.



Measurements (2/4)

Magnetic field, uT
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Field dependence on strain: field along the stress-strain axis decreases = martensitic phase absorbs field
Similarin Z axis & opposite in vertical on-plane axis
Strain dependence is sensitive in elastic & plastic region — stress dependence only in the plastic region
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Magnetic flux density B (uT)

Measurements (3/4)

—— |B| total (uT)
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Total field (=(H,2+H,2+H,%)1/?) response: informative, clear, applicable!

Stress (MPa)
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Measurements (4/4)
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Fatigue test: although the figure does not show changes in the response, the tendency is
similar to the previous ones 10



Applications

e Testing the mechanical parts (interconnections
of wind turbines and hydroelectric station)

* Testing heat exchangers using stainless steel
grades — shipping, defence, etc.

e Testing critical structures in large infrastructures
(CERN, ITER, etc.)



Thank you very much for your
kind attention!
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