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Fig.10 Color cloud chart of longitudinal residual stress distribution
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Temperature Fields and Residual Stress of Laser Welded AISI 304 Steel-Niobium
Dissimilar Joint

SHI Chao', SHI Mingxiao', ZHAO Jian’, CHEN Shujin', YANG Zhidong'
g

(1. School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China;
2. School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ABSTRACT] The dynamic simulation of AISI 304 steel-Nb dissimilar metal laser welding process is carried out by us-
ing SYSWELD software. On the basis of studying the temperature field of laser welded AISI 304 steel-Nb dissimilar joint,
the residual stress distribution of welded sheet is analyzed. The results show that the temperature field of dissimilar metal
welding is asymmetrical, and the high temperature region of Nb side is wider than that of stainless steel side. And there is the
maximum residual tensile stress in the middle of weld along the welding direction, whether transverse residual stress or
longitudinal residual stress. Perpendicular to the weld direction, the transverse residual stress and longitudinal residual stress
are larger in the welding line near line section, and the distribution pattern is “M”. The longitudinal residual stress is residual
tensile stress in the weld zone, and the transverse residual stress appears compressive stress in the center of the weld.
Keywords: Niobium; AISI 304 steel; Laser welding; Temperature field; Residual stress
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Study on Typical Laser Processing Technologies and Applications in Aeronautical
Manufacturing

LI Xing'?, GUAN Yingchun"*’
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100083, China;
2. Hefei Innovation Research Institute, Beihang University, Hefei 230012, China;
3. National Engineering Laboratory of Additive Manufacturing for Large Metallic Components,
Beihang University, Beijing 100083, China)

[ABSTRACT] Because of the extreme and complex working environment, the aviation industry has very strict re-
quirements for the processing quality and accuracy of material. Compared to traditional manufacturing technology, laser
processing technology has the characteristics of small heat-affected zone, high efficiency and easy automation, therefore
it has broad application prospects in the field of aeronautical manufacturing. Combining with the characteristics
of aviation industry, the applications of laser cladding, drilling, cleaning and processing functional surface structures have
been reviewed in the study. The mechanisms of laser processing have been clarified, and the roles of laser processing on
improving surface properties and processing quality have been analyzed. Finally, we summarized and prospected the outlet
of laser processing in the field of aviation.

Keywords: Laser processing; Aeronautical manufacturing; Laser cladding; Laser drilling; Laser cleaning; Functional

micro-structure
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