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The high cycle fatigue of a medium-Mn TRIP steel
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Abstract: For the transformation induced plasticity (TRIP) steel, the austenite transforms to
martensite with the increase of the strain, which will strengthen the material and restrain the
necking in tensile testing. For the high strength and plasticity, TRIP steel become one of the most
used steel in the application of automotive. The investigation on the fatigue mechanism of the
TRIP steel is important not only in engineering but also with theoretical value.

At first, the hot rolling steel plate of 0.1C5Mn TRIP steel was chosen to be the material.
Specimens with different austenite volume fraction were produced by austenite revert
transformation (ART) annealing treatment. Then, the micro structures and the mechanical
properties were characterized by using optical microscopy, scanning electron microscopy and back
scatter electron diffraction (EBSD) analysis, X ray diffraction (XRD), tensile testing and hardness
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testing. The fatigue testing was carried on to measure the S-N curves. In order to discover the
micro mechanism of the fatigue damage in TRIP steel, some specimens were taken down from the
test machine after different loading cycles. Then, the evolution of the surface roughness, micro
hardness, austenite volume fraction was inspected by using XRD, EBSD and Nano-indenter.

The experimental results indicate:

1. After ART annealing treatment, the micro structure of specimens is clusters with lamellar
structure. The size of the cluster is about 10 to 20 pm. The phase maps of the EBSD analysis
indicate that the matrix of the cluster is the lamellar ferrite, and the lamellar austenite slice is
inside the ferrite lamellar.

2. The fatigue damage appear from austenite grains. With the increase of the loading cycles,
the austenite transforms to martensite and induced deformation bands on the sample surface.

Finally, damage developed alone these bands to be cracks.
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