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Yongshan Wang is a Ph.D. candidate in Materials Science and Engineering at Shanghai Jiao Tong University,
specializing in force-saving precision plastic forming technologies for large-scale components. The research
advancements include: (1) Design and fabrication of a high-throughput thermal simulation apparatus, achieving
efficiency improvement in thermal deformation experiments for alloy; (2) Investigation into thermomechanical coupling
effects on microstructure evolution kinetics of hot-work die steel and high-strength aluminum alloy, optimizing the
deformation parameters; (3) Study on microstructure-property correlations in steel processed through conventional
forging versus liquid-core forging, leading to optimized deformation parameters of liquid-core forging; (4) Analysis of
defect formation mechanisms in complex ribbed components during local loading forming, proposing an innovative
precision local loading forming technique that effectively controls forming defects. These contributions have been
documented in 4 publications and 3 invention patents.

Abstract:

Local loading is an effective method to solve the large forming load of large ribbed components. However, the severe
uneven deformation during the local loading process will lead to the problem of uneven microstructure and properties
of the formed component, which greatly limits the industrial application of the local loading process. In order to study
the effect of initial state on the microstructure of typical three regions under local loading (first loading zone, transition
zone and post-loading zone), Al-Zn-Mg-Cu alloys with different initial states, as-homogenized, as-forged and as-aged,
were subjected to local loading forming. The microstructure characteristics of Al-Zn-Mg-Cu alloys with different initial
states after local loading were studied by electron backscatter diffraction (EBSD) and scanning electron microscopy
(SEM). The results show that the grain size of the as-forged alloy is close to that of as-aged alloy, which is much
smaller than that of the as-homogenized alloy after local loading. At the same time, the smaller the grain size of the
alloy, the better the deformation uniformity between different deformation regions. T phase has a better inhibitory
effect on the grain growth of the local loading component, which can not only promote the occurrence of dynamic
recrystallization by hindering intragranular dislocations, but also hinder grain growth by pinning grain boundaries.
Therefore, fine grains and precipitate of alloy were beneficial to hinder grain growth and control microstructure
uniformity during local loading. Based on these results, ribbed components with high uniformity were successfully
manufactured using local loading process by refining the grains and regulating the distribution of precipitates of
Al-Zn-Mg-Cu alloy.



	Text1: Effect of initial state on microstructure uniformity of local loading Al-Zn-Mg-Cu alloy
	Text2: Shanghai Jiao Tong University
	Text3: Yongshan Wang, Xincun Zhuang, Zhen Zhao
	Text4: Yongshan Wang
	Text5: Yongshan Wang is a Ph.D. candidate in Materials Science and Engineering at Shanghai Jiao Tong University, specializing in force-saving precision plastic forming technologies for large-scale components. The research advancements include: (1) Design and fabrication of a high-throughput thermal simulation apparatus, achieving efficiency improvement in thermal deformation experiments for alloy; (2) Investigation into thermomechanical coupling effects on microstructure evolution kinetics of hot-work die steel and high-strength aluminum alloy, optimizing the deformation parameters; (3) Study on microstructure-property correlations in steel processed through conventional forging versus liquid-core forging, leading to optimized deformation parameters of liquid-core forging; (4) Analysis of defect formation mechanisms in complex ribbed components during local loading forming, proposing an innovative precision local loading forming technique that effectively controls forming defects. These contributions have been documented in 4 publications and 3 invention patents.
	Text6: Local loading is an effective method to solve the large forming load of large ribbed components. However, the severe uneven deformation during the local loading process will lead to the problem of uneven microstructure and properties of the formed component, which greatly limits the industrial application of the local loading process. In order to study the effect of initial state on the microstructure of typical three regions under local loading (first loading zone, transition zone and post-loading zone), Al-Zn-Mg-Cu alloys with different initial states, as-homogenized, as-forged and as-aged, were subjected to local loading forming. The microstructure characteristics of Al-Zn-Mg-Cu alloys with different initial states after local loading were studied by electron backscatter diffraction (EBSD) and scanning electron microscopy (SEM). The results show that the grain size of the as-forged alloy is close to that of as-aged alloy, which is much smaller than that of the as-homogenized alloy after local loading. At the same time, the smaller the grain size of the alloy, the better the deformation uniformity between different deformation regions. T phase has a better inhibitory effect on the grain growth of the local loading component, which can not only promote the occurrence of dynamic recrystallization by hindering intragranular dislocations, but also hinder grain growth by pinning grain boundaries. Therefore, fine grains and precipitate of alloy were beneficial to hinder grain growth and control microstructure uniformity during local loading. Based on these results, ribbed components with high uniformity were successfully manufactured using local loading process by refining the grains and regulating the distribution of precipitates of Al-Zn-Mg-Cu alloy.
	Dropdown7: [Innovations in forging]
	Bild1_af_image: 


