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Non-ferrous metallic materials are considered to be fundamental materials for manufacturing in-dustries, i.e., they are used in aerospace, marine, vehicle, communications, construction, and even microelectromechanical systems. In order to obtain high-quality non-ferrous materials and/or components, we must fully understand the underlying process–structure–property relationship in the metallic materials such as Al alloys, Mg alloys, Ti alloys, Cu alloys, and etc. This Special Issue (SI), “Advances in High-Performance Non-ferrous Materials”, collected the latest development in fab-ricating the high-performance non-ferrous materials. Specifically, the coupled effects of alloying, microstructures, and processing on the mechanical properties of the representative non-ferrous alloys and related composites were elucidated in this SI. A few new processing technologies were also introduced that are superior in terms of the material strengthening, fracture toughness, me-chanical properties, magnetic properties, and wear resistance. Many of these efforts depend on the application of different new technologies such as irradiation, cryogenic rolling, wet chemical techniques, induction sintering, liquid/solid casting, heat treatments, electromagnetic hot forming, and five-axis flank milling.



Yang et al. [1] investigated both the tensile behavior and failure mechanism of the neutron-irradiated LT21 Al alloy. The significant variation of the tensile properties was due to the neutron transmutation-produced precipitates (i.e., Si and Mg2Si). Using electron backscatter diffraction, transmission electron microscopy, and X-ray diffraction, Li et al. [2] explored the effects of room temperature rolling and cryogenic rolling on the microstructure, textures, and mechanical properties of the Cu–Ti–Cr–Mg alloy. Material strengthening and microstructural evolution are closely related to the dynamic recovery and dynamic recrystallization that were impeded by cryogenic temperature. Meanwhile, the cryogenic temperature facilitates the production of dislocations and nano-twins, further enhancing the corresponding mechanical properties. Zhang et al. [3] studied the influence of cryogenic treatments on the microstructure and mechanical characteristics of Al–SiC composites. The cryogenic treatment increased the dislocation density and micro defects near the boundaries. More nucleation sites for precipitation during aging could be provided to increase the hardness and yield strength. Wang et al. [4] unraveled the microstructure–mechanical properties relationship of the W–Al2O3 composite that was prepared via induction sintering and rolling processes. Shuai et al.’s work revealed the alloying elements’ (i.e., La and Y) effects on the microstructure and mechanical properties of cast Al–Si–Cu alloys [5]. The addition of La and Y had an evident effect on refining and/or modifying α-Al grains, the eutectic Si phase, and β-Al5FeSi intermetallics. Huang et al. [6] elucidated the precipitation behavior of the TB(Al7Cu4Li) and S(Al2CuMg) phases of the 2195 Al–Cu–Li alloy at different homogenization temperatures.



Mao et al. [7] and Gao et al. [8] studied the bonding strength of Al-matrix laminated composites subjected to liquid/solid casting and roll bonding, respectively. Zhao et al. [9] analyzed the mechanical parameters of asymmetrical rolling. Ma et al. [10] investigated the influence of CeO2 particle size on the microstructure, synthesis mechanism, and refining performance of an Al–Ti–C Alloy. Yu et al. [11] explored the correlation between the grain refiner and fracture toughness in a 7050 Al alloy ingot and plate. Moreover, the tensile deformation and fracture behavior of a Ti–5Al–5Mo–5V–1Cr–1Fe alloy were studied in situ by Pan et al. [12]. The effect of the element cobalt on the magnetic properties of Ni50-xCoxMn35.5In14.5 annealed ribbons was studied by Dubiel et al. [13]. Du et al. [14] investigated the deformation behavior and properties of a 7075 Al alloy under electromagnetic hot forming. Xu et al. [15] proposed an efficient approach to the five-axis flank milling of 7075 Al alloy spiral bevel gears. Zhang et al. [16] performed a correlation analysis of the microstructure and tribological properties of an in situ VCp reinforced iron-based composite. Wang et al. [17] conducted systematic experimental work regarding the high temperature oxidation behavior of an equimolar Cr–Mn–Fe–Co high-entropy alloy. Li et al. [18] revealed the microstructural evolution of lamellar-structured high-purity Ni through cold rolling and cryo-rolling. Finally, Manu et al. [19] reviewed the roles of titanium in cast Cu alloys. Their review work summarizes various casting techniques to fabricate bronze alloys, mainly focusing on the microstructures, tensile properties, and tribological characteristics of Cu–Sn and Cu–Sn–Ti alloys [19]. All these theoretical and experimental works aforementioned in this SI will shed new light on fabricating the non-ferrous materials with high performances.






Conflicts of Interest


The authors declare no conflict of interest.




References


	



Yang, W.; Qian, J.; Zhong, W.; Ning, G.; Peng, S.; Yang, W. Tensile Property of Irradiated LT21 Aluminum Alloy Sampled from Decommissioned Irradiation Channel of Heavy Water Research Reactor. Materials 2023, 16, 544. [Google Scholar] [CrossRef] [PubMed]

	



Li, R.; Xiao, Z.; Li, Z.; Meng, X.; Wang, X. Work Hardening Behavior and Microstructure Evolution of a Cu-Ti-Cr-Mg Alloy during Room Temperature and Cryogenic Rolling. Materials 2023, 16, 424. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, M.; Pan, R.; Liu, B.; Gu, K.; Weng, Z.; Cui, C.; Wang, J. The Influence of Cryogenic Treatment on the Microstructure and Mechanical Characteristics of Aluminum Silicon Carbide Matrix Composites. Materials 2023, 16, 396. [Google Scholar] [CrossRef] [PubMed]

	



Wang, C.; Dong, X.; Liu, Y.; Wei, S.; Pan, K.; Zhang, C.; Xiong, M.; Mao, F.; Jiang, T.; Yu, H.; et al. Microstructure and Mechanical Properties of W-Al2O3 Alloy Plates Prepared by a Wet Chemical Method and Rolling Process. Materials 2022, 15, 7910. [Google Scholar] [CrossRef]

	



Shuai, L.; Zou, X.; Rao, Y.; Lu, X.; Yan, H. Synergistic Effects of La and Y on the Microstructure and Mechanical Properties of Cast Al-Si-Cu Alloys. Materials 2022, 15, 7283. [Google Scholar] [CrossRef] [PubMed]

	



Huang, H.; Xiong, W.; Jiang, Z.; Zhang, J. A Quasi In-Situ Study on the Microstructural Evolution of 2195 Al-Cu-Li Alloy during Homogenization. Materials 2022, 15, 6573. [Google Scholar] [CrossRef] [PubMed]

	



Mao, F.; Zhang, P.; Wei, S.; Chen, C.; Zhang, G.; Xiong, M.; Wang, T.; Guo, J.; Wang, C. Interface Microstructure and Mechanical Properties of Al/Steel Bimetallic Composites Fabricated by Liquid-Solid Casting with Rare Earth Eu Additions. Materials 2022, 15, 6507. [Google Scholar] [CrossRef] [PubMed]

	



Gao, H.; Gu, H.; Wang, S.; Xuan, Y.; Yu, H. Effect of Annealing Temperature on the Interfacial Microstructure and Bonding Strength of Cu/Al Clad Sheets with a Stainless Steel Interlayer. Materials 2022, 15, 2119. [Google Scholar] [CrossRef] [PubMed]

	



Zhao, Q.; Liu, X.; Sun, X. Analysis of Mechanical Parameters of Asymmetrical Rolling Dealing with Three Region Percentages in Deformation Zones. Materials 2022, 15, 1219. [Google Scholar] [CrossRef] [PubMed]

	



Ma, Y.; Chen, T.; Gou, L.; Ding, W. Effect of CeO2 Size on Microstructure, Synthesis Mechanism and Refining Performance of Al-Ti-C Alloy. Materials 2021, 14, 6739. [Google Scholar] [CrossRef] [PubMed]

	



Yu, F.; Wang, X.; Huang, T.; Chao, D. Effect of Grain Refiner on Fracture Toughness of 7050 Ingot and Plate. Materials 2021, 14, 6705. [Google Scholar] [CrossRef] [PubMed]

	



Pan, S.; Fu, M.; Liu, H.; Chen, Y.; Yi, D. In Situ Observation of the Tensile Deformation and Fracture Behavior of Ti–5Al–5Mo–5V–1Cr–1Fe Alloy with Different Microstructures. Materials 2021, 14, 5794. [Google Scholar] [CrossRef] [PubMed]

	



Dubiel, Ł.; Wal, A.; Stefaniuk, I.; Żywczak, A.; Potera, P.; Maziarz, W. Cobalt Content Effect on the Magnetic Properties of Ni50-xCoxMn35.5In14.5 Annealed Ribbons. Materials 2021, 14, 5497. [Google Scholar] [CrossRef] [PubMed]

	



Du, Z.; Deng, Z.; Cui, X.; Xiao, A. Deformation Behavior and Properties of 7075 Aluminum Alloy under Electromagnetic Hot Forming. Materials 2021, 14, 4954. [Google Scholar] [CrossRef] [PubMed]

	



Xu, H.; Zhou, Y.; He, Y.; Tang, J. An Efficient Approach to the Five-Axis Flank Milling of Non-Ferrous Spiral Bevel Gears. Materials 2021, 14, 4848. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, Y.; Lai, R.; Chen, Q.; Liu, Z.; Li, R.; Chen, J.; Chen, P. The Correlation Analysis of Microstructure and Tribological Characteristics of In Situ VCp Reinforced Iron-Based Composite. Materials 2021, 14, 4343. [Google Scholar] [CrossRef] [PubMed]

	



Wang, L.; Zeng, Q.; Xie, Z.; Zhang, Y.; Gao, H. High Temperature Oxidation Behavior of an Equimolar Cr-Mn-Fe-Co High-Entropy Alloy. Materials 2021, 14, 4259. [Google Scholar] [CrossRef] [PubMed]

	



Li, Z.; Wu, Y.; Xie, Z.; Kong, C.; Yu, H. Grain Growth Mechanism of Lamellar-Structure High-Purity Nickel via Cold Rolling and Cryorolling during Annealing. Materials 2021, 14, 4025. [Google Scholar] [CrossRef] [PubMed]

	



Manu, K.; Jezierski, J.; Ganesh, M.R.S.; Shankar, K.V.; Narayanan, S.A. Titanium in Cast Cu-Sn Alloys—A Review. Materials 2021, 14, 4587. [Google Scholar] [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.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  materials-16-01186


  
    		
      materials-16-01186
    


  




  





media/file0.png





