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It is critical to understand the fundamental mechanisms during the metal-machining process. Machining parameters and tool geometries have significant effects on residual stress and metal microstructure changes, which include recrystallization, grain growth, crystallization evolution, and phase transformation. It is necessary to understand this mechanism to better predict the machining process.



Residual stress induced in metal machining is closely related to the performance and fatigue life of parts [1]. Fully understanding the generation mechanism is necessary for the prediction and control of residual stress. Mechanical load, thermal gradient, and phase transformation are believed to be the main three influence factors for the generation mechanism of residual stress [2]. Other microstructure evolutions, such as recrystallization and texture evolution, are neglected in most studies [3]. The source for microstructure evolution is supplied by the stored energy from work done in deforming. In metal machining, the material microstructure affects the process behaviors. Additionally, the mechanical and thermal loadings combined may lead to the microstructure evolution. The interaction between the process behaviors and material microstructure evolution is dynamic and coupled by flow stress.



Machining-induced microstructure changes include solid-state phase transformation, which affects residual stress and surface integrity [4,5,6,7]. In the machining of maraging steel 3J33b, the phase transformation includes the transfer of martensite and ferrite phases to austenite during heating as well as austenite to martensite and ferrite during cooling. The different lattice structures of the phases lead to the stress- as well as transformation-induced plasticity. Machining is the typical finishing process for microscale components that determines surface integrity. In addition, the phase transformation was ignored in the modeling of residual stress due to the lack of the phase transformation model. Therefore, it is imperative to model and control the phase transformation in machining.



All reviews and articles are welcomed to the current Special Issue entitled “Microstructure Change and Mechanism during the Metal Machining Process, Modeling, and Applications” to analyze and develop solutions regarding modeling and applications of microstructure change and mechanisms during the metal-machining process.






Conflicts of Interest


The authors declare no conflict of interest.




References


	



Pan, Z.P.; Shih, D.S.; Garmestani, H.; Liang, S.Y. Residual stress prediction for turning of Ti-6Al-4V considering the microstructure evolution. Proc. Inst. Mech. Eng. Part B J. Eng. Manuf. 2019, 233, 109–117. [Google Scholar] [CrossRef]

	



Wei, S.L.; Zhao, H.; Jing, J.T.; Yun, F.H.; Li, X.L. Investigation on surface residual stress distribution and evaluation of engineering ceramics in rotary ultrasonic grinding machining. Proc. Inst. Mech. Eng. Part C J. Mech. Eng. Sci. 2017, 231, 2773–2782. [Google Scholar] [CrossRef]

	



Feng, Y.X.; Hung, T.P.; Lu, Y.T.; Hsu, F.C.; Lin, C.F.; Lu, Y.C.; Liang, S.Y. Residual stress prediction in laser-assisted milling considering recrystallization effects. Int. J. Adv. Manuf. Tech. 2019, 102, 393–402. [Google Scholar] [CrossRef]

	



Rao, X.; Zhang, F.; Lu, Y.; Luo, X.; Chen, F. Surface and subsurface damage of reaction-bonded silicon carbide induced by electrical discharge diamond grinding. Int. J. Mach. Tools Manuf. 2020, 154, 103564. [Google Scholar] [CrossRef]

	



Khodaii, J.; Adibi, H.; Barazandeh, F.; Solhtalab, A.; Rezaei, M.; Sarhan, A.A.D. Improvement of surface integrity in the grinding of bioceramic partially stabilized zirconia using analytical, numerical, and experimental methods. Ceram. Int. 2020, 46, 13784–13797. [Google Scholar] [CrossRef]

	



Xiu, S.C.; Deng, Y.S.; Kong, X.N. Effects of Stress on Phase Transformations in Grinding by FE Modeling and Experimental Approaches. Materials 2019, 12, 2327. [Google Scholar] [CrossRef] [PubMed]

	



Shi, X.L.; Xiu, S.C.; Su, H.L. Residual stress model of pre-stressed dry grinding considering coupling of thermal, stress, and phase transformation. Adv. Manuf. 2019, 7, 401–410. [Google Scholar] [CrossRef]












	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 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


  metals-12-01090


  
    		
      metals-12-01090
    


  




  





media/file0.png





