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Fig.1 Microstructure of Ti60 alloy plates: (a) 2 mm plate,

(b) 6 mm plate, and (c) 10 mm plate
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Fig.2 Macrostructure of EB-weldments of Ti60 plates: (a) 2 mm

plate, (b) 6 mm plate, and (c) 10 mm plate
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Fig.3 Microstructure of FZ of Ti60 plates: (a) 2 mm plate and
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(b) 6 mm plate, and (c) 10 mm plate
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Fig.4 Microstructures of FZ of Ti60 plate (2 mm): (a) as welded
and (b) after PWHT at 700°C
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Fig.5 Microstructures of FZ after PWHT: (a) 2 mm plate,

(b) 6 mm plate, and (c) 10 mm plate
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Fig.6 Microstructures of HAZ in the EB-weldment of Ti60
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plates: (a) 2 mm plate, (b) 6 mm plate, and (c) 10 mm
plate
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Fig.7 Microhardness across the EB-weldments of Ti60 plates:

(a) 2 mm plate, (b) 6 mm plate, and (c) 10 mm plate
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Table 1 Room temperature tensile properties of EB-weldments
of Ti60 plate

Thickness/mm  Ryo.2/MPa

Rn/MPa A/% Failure location

2 930 1019 9 BM
6 974 1020 12 BM
10 951 1024 10 BM
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Influence of Plate Thickness on Microstructure and Mechanical Properties
of Electron Beam Welding Joint of Ti60 Titanium Alloy

Yu Bingbing®, Chen Zhiyong®, Li Jinwei?, Zhu Shaoxiang®, Liu Jianrong®, Li Yulan', Wang Qingjiang®, Yang Rui'
(1. Institute of Metal Research, Chinese Academy of Science, Shenyang 110016, China)
(2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: Microstructural evolution and mechanical properties of the election beam weldments of different thickness Ti60 titanium alloy
plates were investigated Metallographic examination of as-welded Ti60 electron beam welds show that there are three zones in the EBW
weldments, the fusion zone (FZ), heat affected zone (HAZ), and base metal (BM). The fusion zone is consisted of columnar grains. Effect
of plate thickness on the microstructure of columnar grains is small. So the microstructure of columnar grains in plate with different
thickness was similar and consisted of fine a plates and a small amount of g phase. The micro-hardness of welded joint was "saddle
shaped" distribution, and the micro-hardness of FZ is the highest. The failure location of the room temperature tensile specimens of EBW
weldment is found to be in the BM region, so the tensile strength of FZ is stronger than BM.
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