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316L austenitic stainless steel is a type of steel with high amounts of chromium
and nickel. Its notable properties include high strength, favorable formability through
mechanical processes, and excellent corrosion resistance. This makes the material
suitable for use in various industries, including chemical, aerospace, and automotive,
as well as in medical applications such as the production of orthopedic biomaterials,
dental implants, and stents. Artificial heart valves and stents are used for the treatment
of heart and blood vessel disease, among others. This is because 316L has excellent
corrosion resistance and excellent biocompatibility between the material's surface and
the tissue it contacts, making it suitable for use as an implantable material in the
human body. Bodily fluids cause corrosion, but the material also undergoes forces
from the body, such as body weight and movement from daily activities. This results
in continuous stress on the implant, which may lead to permanent deformation and
changes in the surface morphology of the material. These changes directly affect the
cell adhesion process to the surface of the material. Furthermore, the forces acting on
the implant vary in different areas of the body.

Stainless steel 316L"'s microstructure consists of an austenitic phase with a face-
centred cubic (FCC) crystal structure. When subjected to mechanical forces, such as
tensile or compressive stress, the material undergoes deformation. The resulting
permanent deformation may occur through various mechanisms, such as dislocation
gliding, twining, grain boundary sliding, and the formation of deformation twins, among
others. This can also result in a phase transformation from austenite to martensite,
leading to changes in the material's physical and mechanical properties. The plastic
deformation of the material causes surface relief that are signs of deformation,
including alterations in surface roughness due to slip or twinning occurring. If the

phenomenon or morphological characteristics that occur can be explained and



classified, it will lead to a better understanding of the changes in the surface
morphology of implant materials in the human body in relation to the amount of
plastic deformation. This research will study the microstructural changes and phase
transformation of stainless steel 316 when subjected to uniaxial tensile stress. We
will conduct load cell tests with a capacity of 50 kN using different strain levels of 2%,
5%, 10%, and 25%. The study will use microscopy techniques to classify the
microstructure, including microscopic surface morphology, and X-ray diffraction to
analyze the phase transformation that occurs.

In conclusion, higher stress levels increase both the quantity of slip lines and
surface roughness. The calculations of contact angle measurements and surface free
energy correlate the number of slip lines and surface roughness. These modifications
significantly improve the wettability of 316L stainless steel, as surface free energy plays
a crucial role in regulating material behaviour. This information is crucial for the

development and design of materials for medical applications.
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