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Activating flux T1G of Ti31 titanium alloys for shipbuilding
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Abstract: The application of activating flux for TIG welding of Ti31 titanium alloy was made. This method which can

eliminate welding defects such as undercut and weld metal porosity gives full play to the function of activating function

of flux. The results show that the penetration with flux is 3 times as great as the weld without flux. With activating flux,

mechanical properties are stable, but the hardness of welding with flux is higher in some extent. The microstructure of

weld seam is close to a structure. Metal elements in activating flux transmits to molten pool at a certain extent. The

content of titanium decreases and other elements appear little transformation.
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1 Table 2 Comparison of welding section of TIG and A-TIG
Weldin Penetration/ Weld Depthto  Excess weld
clding mm width/mm  width ratio metal/mm
§mm Ti3l TIG 1.88 11.97 0.157 0.1
A-TIG 3.50 7.43 0.471 0.2
2h
5SmL 5¢g
1 400
Flux Without flux
<———— TIG welding
1

Fig.1 Activating flux on titanium sample of TIG welding

TIG

1 Ti3l TIG
Table1 Parameters for activating flux of Ti31 alloy

Arc  Tungsten Angle of

Current/ Spee.d/i length/ electrode/ electrode/ Arg.ori/

A (mmmin) (L'min!)

mm mm (°)

200 200 2.5 3.2 60 12,15,15
2
2.1

TIG
2 Ti31 A-TIG
2 TIG A-TIG
2
10.5

mm C  2)

Fig.2 Sections of welding of the same parameter: (a) Without
flux; (b) Activating flux

3.7 mm 1 (  2(b)
86%
38% 3
3

3 TIG A-TIG
Fig.3 Comparison of craters of TIG welding and activating

welding
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Table 3 Chemical composition of TIG and A-TIG (mass
fraction, %)

2 Welding Ti Al Mo Zr Ni Fe Si
60% TIG 9022 401 146 145 1.67 0.58 0.61 0
A-TIG 8693 4.14 145 153 1.09 0.59 043 3.85
( ) 3.8%
29 A-TIG
TIG
4
TIG 2
o A-TIG
X (EDS)
0.8 mm 4
TIG  A-TIG B
2.3
TIG A-TIG 5 5
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310
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4 TIG A-TIG
Fig.4 Microscopic analysis of TIG (a) and A-TIG welding (b)
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Fig.5 Hardness of TIG (a) and A-TIG welding (b)
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