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This Special Issue (SI) of Materials, “Powder Metallurgy: Materials and Processing”, fo-
cuses on the fundamental and applied aspects of materials fabrication by powder metallurgy.

Powder metallurgy is a constantly and rapidly developing field. With the availability
of modern powder consolidation technologies and advanced analytical tools, investigations
of the material formation mechanisms during sintering under different conditions become
possible. Using the obtained knowledge, novel materials are designed in laboratories and
produced at the industrial scale. The topics covered in this SI include:

(1) Selection of sintering parameters for achieving desired microstructures and properties;
(2) Microstructure formation mechanisms in sintered materials, including reactively

sintered materials;
(3) The influence of the powder morphology and microstructure on their sintering behavior;
(4) Characterization of interfaces in sintered materials;
(5) Sintered metals, alloys, and composites with attractive mechanical and thermophysi-

cal properties;
(6) Structural and functional materials produced by powder metallurgy—new approaches

to microstructure control;
(7) Advanced sintering methods, including spark plasma sintering;
(8) Comparative investigations of materials obtained via different powder sintering/

consolidation methods.

The SI consists of 16 papers (published between 2022 and 2023): a review article [1], a
viewpoint paper [2], a communication [3], and thirteen research articles [4–16]. The papers
reflect the current trends in the field: the search for new compositions (not investigated
previously) of materials and the development of new processing approaches enabling better
control and flexibility of the materials’ microstructures, shapes, and architectures. In the
papers published in this SI, materials with traditional and newly elaborated compositions
are considered.

The review article [1] is devoted to the microstructure and properties of metal matrix
composites reinforced with particles of metallic glass. Sintering of powder mixtures con-
taining a glassy component within the supercooled liquid region of the glass promotes
densification and allows preservation of the glassy state in the consolidated composites.

A recent trend in the development of metal matrix composites, strengthening by core–
shell particles, is discussed in [2]. During sintering, core–shell morphologies usually form
upon the interaction of the added particles with the matrix.

The research papers report recent findings in metallic [4–9], ceramic [10–12], polymer [3],
and composite materials [3,13–16].

The formation of materials by cyclic impact compaction of an ultra-high-molecular-
weight polyethylene without additives and with the addition of nanoscale detonation
carbon is reported by Shtertser et al. [3].

The preparation of powders of metallic alloys has been addressed by Petrov et al. [7]
and Tikhov et al. [9]. The fabrication of high-entropy alloys via powder metallurgy methods
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has been presented by Moser et al. [5] and Batraev et al. [6]. The problem of producing parts
from 17-4 PH stainless steel by pressing and sintering has been addressed by Kazior [4].
Noteworthy is the increasing attention to the possibilities of field-assisted sintering for the
production of metallic alloys and composites, as seen in articles [5,8,14].

Interesting ceramic systems in terms of composition have been investigated in [10–12].
Bannykh et al. [10] conducted a systematic study of the products of interaction between
the W2B and iridium powders. Chorney et al. [11] reported the sintering behavior of
Nb2O5 and Ta2O5 mixtures and the formation of a ternary oxide. Akopdzhanyan et al. [12]
elaborated the synthesis of MgAlON powders via combustion reactions.

Significant attention is given to composites with novel compositions. Guzmán et al. [13]
presented the synthesis of Ag-SnO2-ZnO via powder metallurgy (ball milling and hot press-
ing) and the electrical contact behavior of the composites. The developed materials are
thought to be able to replace non-environmentally friendly Ag-CdO. Agureev et al. [14]
presented a study of the formation of composites in the NiAl-13Cr-13Mo system with small
additions of nanoparticles (ZrO2, MgAl2O4). Kozub et al. [15] demonstrated that the addi-
tion of a graphite nanopowder to a steel power produces a lubrication effect and provides
an improvement in the mechanical properties of the sintered material. Song et al. [16]
reported the formation of in situ reinforced Ti6Al4V/TiB composites manufactured using a
newly developed approach, namely, hydrogen-assisted sintering of blends containing TiH2
and ball-milled Ti + TiB2.

We sincerely thank the authors for their contributions and the academic editors and
reviewers for their prompt responses and valuable comments.

We extend our gratitude to the Materials Editorial Office for providing assistance and
technical support at all stages of the manuscript processing.

Volume II of this SI has recently been opened and new submissions are currently
welcome. We hope for a continued collaboration.

Author Contributions: Conceptualization, D.V.D.; writing—original draft preparation, D.V.D.;
writing—review and editing, A.V.U. All authors have read and agreed to the published version
of the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Georgarakis, K.; Dudina, D.V.; Kvashnin, V.I. Metallic Glass-Reinforced Metal Matrix Composites: Design, Interfaces and

Properties. Materials 2022, 15, 8278. [CrossRef] [PubMed]
2. Dudina, D.V.; Georgarakis, K. Core–Shell Particle Reinforcements—A New Trend in the Design and Development of Metal Matrix

Composites. Materials 2022, 15, 2629. [CrossRef] [PubMed]
3. Shtertser, A.; Zlobin, B.; Kiselev, V.; Shemelin, S.; Ukhina, A.; Dudina, D. Cyclic Impact Compaction of an Ultra High Molecular

Weight Polyethylene (UHMWPE) Powder and Properties of the Compacts. Materials 2022, 15, 6706. [CrossRef] [PubMed]
4. Kazior, J. Influence of Sintering Atmosphere, Temperature and the Solution-Annealing Treatment on the Properties of Precipitation-

Hardening Sintered 17-4 PH Stainless Steel. Materials 2023, 16, 760. [CrossRef] [PubMed]
5. Moser, M.; Dine, S.; Vrel, D.; Perrière, L.; Pirès-Brazuna, R.; Couque, H.; Bernard, F. Elaboration and Characterization of WMoTaNb

High Entropy Alloy Prepared by Powder Metallurgy Processes. Materials 2022, 15, 5416. [CrossRef] [PubMed]
6. Batraev, I.S.; Ulianitsky, V.Y.; Sova, A.A.; Samodurova, M.N.; Trofimov, E.A.; Pashkeev, K.Y.; Malikov, A.G.; Dudina, D.V.; Ukhina,

A.V. A Feasibility Study of High-Entropy Alloy Coating Deposition by Detonation Spraying Combined with Laser Melting.
Materials 2022, 15, 4532. [CrossRef] [PubMed]

7. Petrov, S.A.; Dudina, D.V.; Ukhina, A.V.; Bokhonov, B.B. Morphological and Structural Transformations of Fe-Pd Powder Alloys
Formed by Galvanic Replacement, Annealing and Acid Treatment. Materials 2022, 15, 3571. [CrossRef] [PubMed]

8. Hirsch, S.J.; Winter, L.; Grund, T.; Lampke, T. Heat Treatment Influencing Porosity and Tensile Properties of Field Assisted
Sintered AlSi7Mg0.6. Materials 2022, 15, 2503. [CrossRef] [PubMed]

9. Tikhov, S.; Valeev, K.; Cherepanova, S.; Zaikovskii, V.; Salanov, A.; Sadykov, V.; Dudina, D.; Lomovsky, O.; Petrov, S.; Smorygo,
O.; et al. Elimination of Composition Segregation in 33Al–45Cu–22Fe (at.%) Powder by Two-Stage High-Energy Mechanical
Alloying. Materials 2022, 15, 2087. [CrossRef] [PubMed]

10. Bannykh, D.A.; Lozanov, V.V.; Gavrilova, T.A.; Beskrovny, A.I.; Baklanova, N.I. Evolution of the Microstructure and Phase
Composition of the Products Formed in the Reaction between Iridium and W2B. Materials 2022, 15, 7522. [CrossRef] [PubMed]

https://doi.org/10.3390/ma15238278
https://www.ncbi.nlm.nih.gov/pubmed/36499775
https://doi.org/10.3390/ma15072629
https://www.ncbi.nlm.nih.gov/pubmed/35407961
https://doi.org/10.3390/ma15196706
https://www.ncbi.nlm.nih.gov/pubmed/36234046
https://doi.org/10.3390/ma16020760
https://www.ncbi.nlm.nih.gov/pubmed/36676497
https://doi.org/10.3390/ma15155416
https://www.ncbi.nlm.nih.gov/pubmed/35955351
https://doi.org/10.3390/ma15134532
https://www.ncbi.nlm.nih.gov/pubmed/35806657
https://doi.org/10.3390/ma15103571
https://www.ncbi.nlm.nih.gov/pubmed/35629598
https://doi.org/10.3390/ma15072503
https://www.ncbi.nlm.nih.gov/pubmed/35407836
https://doi.org/10.3390/ma15062087
https://www.ncbi.nlm.nih.gov/pubmed/35329537
https://doi.org/10.3390/ma15217522
https://www.ncbi.nlm.nih.gov/pubmed/36363113


Materials 2023, 16, 4575 3 of 3

11. Chorney, M.P.; Mondal, K.; Downey, J.P.; Tripathy, P.K. On the Sintering Behavior of Nb2O5 and Ta2O5 Mixed Oxide Powders.
Materials 2022, 15, 5036. [CrossRef] [PubMed]

12. Akopdzhanyan, T.; Abzalov, D.; Moskovskikh, D.; Abedi, M.; Romanovski, V. Combustion Synthesis of Magnesium-Aluminum
Oxynitride MgAlON with Tunable Composition. Materials 2023, 16, 3648. [CrossRef] [PubMed]

13. Guzmán, D.; González, F.; Muranda, D.; Aguilar, C.; Guzmán, A.; Soliz, Á.; Lozada, L.; Iturriza, I.; Castro, F. Fabrication and Arc
Erosion Behavior of Ag-SnO2-ZnO Electrical Contact Materials. Materials 2023, 16, 3618. [CrossRef] [PubMed]

14. Agureev, L.; Kostikov, V.; Savushkina, S.; Eremeeva, Z.; Lyakhovetsky, M. Preparation and Study of Composite Materials of the
NiAl-Cr-Mo-Nanoparticles (ZrO2, MgAl2O4) System. Materials 2022, 15, 5822. [CrossRef] [PubMed]

15. Kozub, B.; Uthayakumar, M.; Kazior, J. The Influence of Nanographite Addition on the Compaction Process and Properties of
AISI 316L Sintered Stainless Steel. Materials 2022, 15, 3629. [CrossRef] [PubMed]

16. Song, Y.; Qiu, F.; Savvakin, D.; Xu, X.; Stasiuk, O.; Ivasishin, O.; Cheng, T. In Situ Ti6Al4V/TiB Composites Prepared by
Hydrogen-Assisted Sintering of Blends Containing TiH2 and Ball-Milled Ti+TiB2 Powders. Materials 2022, 15, 1049. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ma15145036
https://www.ncbi.nlm.nih.gov/pubmed/35888502
https://doi.org/10.3390/ma16103648
https://www.ncbi.nlm.nih.gov/pubmed/37241273
https://doi.org/10.3390/ma16103618
https://www.ncbi.nlm.nih.gov/pubmed/37241245
https://doi.org/10.3390/ma15175822
https://www.ncbi.nlm.nih.gov/pubmed/36079204
https://doi.org/10.3390/ma15103629
https://www.ncbi.nlm.nih.gov/pubmed/35629655
https://doi.org/10.3390/ma15031049
https://www.ncbi.nlm.nih.gov/pubmed/35160994

	References

