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Fig.1 Cross-sectional overall morphology of BT-FSW joints at different welding speeds
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Fig.2 Metallographic structure in different regions of the weld nugget
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Fig.3 SEM images of different regions of the welded joint
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Fig.4 Average size and area ratio of precipitate phases in different regions of the welded joint at different welding speeds
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Influence of Laser Remelting for Back Weld on Microstructure Properties of
High Speed FA-MIG Welded Ti/Al Joint

WEI Shouzheng', RAO Wenji', DUAN Qingyang’, LI Zhiyong', ZHANG Yinggiao'
(1. North University of China, Taiyuan 030051, China;
2. Taiyuan Jinxi Chunlei Copper Co., Ltd., Taiyuan 030008, China)

[ABSTRACT] The critical problem that Ti/Al dissimilar single-sided high speed FA—MIG welding faced to is the
great difference in Ti/Al interfacial structural properties. Laser remelting on the back weld was used to deal with the Ti/
Al interfacial heterogeneity and improve the joint mechanical properties. Contrastive analysis was conducted to study the
influence of laser offset to the Al side d, laser power ¢, and welding speed v on the joint structural properties. The results
showed that the joint structural properties were greatly influenced by d, ¢, and v. With optimal parameters of d=2 mm,
g=1.3 kW, v=5mm - s, the Ti/Al interfacial reaction layers thickness of the remelted joint root increased and difference
in microstructure in the thickness-direction decreased; the tensile strength of the joint reached >280 MPa, which is
approximately 20% higher than that of untreated joints; the tensile fractured surface exhibited fracture mechanism of plastic

+ ductile mixed.

Keywords: Titanium alloy; Aluminium alloy; Dissimilar welding; Laser remelting; Microstructure; Mechanical properties
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Study on Distribution Characteristics of Precipitated Phases and Corrosion
Performance in Bobbin Tool Friction Stir Welding Joint of
2219 Aluminum Alloy Medium-Thickness Plate

ZHANG Hua', LI Zhihang', HAO Yunfei’, JI Yajuan®’, CHEN Min', TAO Huwei', JIANG Bingxin'
(1 . Beijing Institute of Pectrochemical Technology, Beijing 102617, China;
2. Capital Aerospace Machinery Company, Beijing 100076, China;
3. AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT] The present study investigated the metallographic characteristics and distribution of precipitated phases
within the weld nugget of 10 mm thick 2219—-C10S aluminum alloy medium-thickness plate under different welding speeds
using Bobbin tool friction stir welding (BT-FSW), providing significant reference value for improving the quality and
performance of BT-FSW joints of 2219—C10S aluminum alloy. The results indicate that the inhomogeneity of heat input in
the thickness direction of the plate leads to the formation of a clustered structure in center region of the weld nugget. There
is a notable disparity in the content, size, and distribution of the Al,Cu precipitates across various regions of the weld. In
the center of weld nugget zone, the area proportion and average size of the precipitates are the smallest, with a particle-like
dispersion and the highest number of particles. The shoulder-affected zone has the highest area proportion of precipitates,
while the sizes of precipitates in the shoulder- and heat-affected zones are comparable. Periodic immersion corrosion tests
revealed that the base material exhibits the poorest corrosion resistance, followed by the heat- and shoulder-affected zones,
with the center of weld nugget zone demonstrating the optimal corrosion resistance.

Keywords: 2219 aluminum alloy; Bobbin tool friction stir welding (BT-FSW); Precipitate phase; Periodic immersion

corrosion; Corrosion resistance
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