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Effect of defocuson performance of butt joints of pure titanium sheet

ZHOU Letlei
(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Panzhihua Iron and Steel

Research Institute Co. Ltd. , Panzhihua 617000, China)

Abstract: In order to study the properties of laser butt welding joint of pure titanium sheet, a welding system consisting of
fiber laser and robot was used to carry out the welding test. Effect of defocus on the properties of the joint was evaluated
comprehensively by testing the tensile properties, porosity and cupping value of the joint. The microstructure of the joint was
revealed. The results show that the tensile and forming properties of the joints are lower than those of the base metal. The defocus
has no direct effect on the tensile properties. To a certain extent, the formability of the joint increases with the increase of
defocus. When the defocus is +20mm, the joint has the best tensile and forming properties. The microstructures in the weld
zone are coarse o grains + serrated o grains + a small amount of acicular « grains. The existence of acicular « grains is
beneficial to improve the formability of the joints. The microstructure of heat affecting zone ( HAZ) is composed of irregular
coarse « grains + serrated « grains. The grain size of HAZ is lower than that of weld zone. This research has certain theoretical
guiding significance for laser welding of pure titanium.
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Table 1 ~ Chemical composition ( mass fraction) of commercial pure tita-ni-

um TA2 and tensile properties

C N 0 H Fe Al Ti
0.008  0.005 0.041 0.0006 0.029 0.015  balance
R .,/MPa R, /MPa A/ %

247 360 36.5

Fig. 1 Microstructure of base metal
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Fig.2 Dimensions of tensile specimen
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Table 2 Tensile properties of weld joints

joints  defocusing distance/mm R ,/MPa R, /MPa A/ %

a +10 260 347 29.0
b +15 253 336 24.5
c +20 264 348 29.0
d +30 260 343 5.5
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Fig.3 Macro-appearance of tensile specimen
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Table 3 Forming properties of weld joints

specimen  hole expanding rate A/%  Erichsen cupping value /mm

BM 192.0
a _
b 48.75
c 62.59
d 14.31

Fig.4 Result of hole expanding tests and Erichsen cupping tests
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Fig.5 Microstructure of weld zone
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Fig. 6 Microstructure of HAZ
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