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The demands on innovative materials given by the ever-increasing requirements of
contemporary industry require the use of high-performance engineering materials. The
properties of materials and alloys are a result of their structures, which can primarily be
affected by the preparation/production process. However, the production of materials
featuring high levels of the required properties without the necessity to use costly alloying
elements or time- and money-demanding heat treatment technologies typically used to
enhance the mechanical properties of metallic materials (especially specific strength) still
remains a challenge. The introduction of thermomechanical treatment represented a
breakthrough in grain refinement, consequently leading to significant improvement of the
mechanical properties of metallic materials. Contrary to conventional production
technologies, the main advantage of such treatment is the possibility to precisely control
structural phenomena that affect the final mechanical and utility properties.
Thermomechanical treatment can only decrease the grain size to the scale of microns.
However, further research devoted to pushing materials’ performance beyond the limits led
to the introduction of severe plastic deformation (SPD) methods providing producers with
the ability to acquire ultra-fine-grained and nanoscaled metallic materials with superior
mechanical properties. SPD methods can be performed with the help of conventional
forming equipment; however, many newly designed processes have also been introduced.
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MDPI Books offers quality open access book publishing to promote the exchange of ideas and
knowledge in a globalized world. MDPI Books encompasses all the benefits of open access – high
availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

Open Access
Your scholarly work is accessible worldwide without any restrictions. All
authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus
Authors and editors profit from MDPI’s over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
contributor discounts on book purchases.

High Quality & Rapid Publication
MDPI ensures a thorough review for all published items and provides a fast
publication procedure. State-of-the-art research and time-sensitive topics are
released with a minimum amount of delay.

High Visibility
Due to our global network and well-known channel partners, we ensure
maximum visibility and broad dissemination. Title information of books is sent
to international indexing databases and archives, such as the Directory of Open
Access Books (DOAB), and the Verzeichnis Lieferbarer Bücher (VLB).

Print on Demand and Multiple Formats
MDPI Books are available for purchase and to read online at any time. Our
print-on-demand service offers a sustainable, cost-effective and fast way to
publish MDPI Books printed versions.

MDPI AG
Grosspeteranlage 5
4052 Basel
Switzerland
Tel: +41 61 683 77 34
www.mdpi.com/books
books@mdpi.com


	Mechanical Properties in Progressive Mechanically Processed Metallic Materials

