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Research on Corrosion Behaviors of Electron Beam Welded Joints
of TC4 Titanium Alloy in Hydrochloric Acid

Jiang Rui Ao Jinqing
( School of Materials Science and Engineering Xihua University Chengdu 610039 Sichuan China)

Abstract: Electron beam welding is more suitable for titanium alloy than traditional methods but the cor—
rosion behaviors of the welded joints have been rarely reported for electron beam welding which restricts
its development and applications.In this paper the microstructure of welded joints was analyzed by metal—
lography electron microscopy and X-ray diffraction. Meanwhile the corrosion resistance and corrosive be—
haviors of the overall welded joint welding bead and base metal in 1 mol/L HCl medium were investiga—
ted by electrochemical method.The results show that the base material of the welded joint consists of the
equiaxed « phase and the B phase in the gap and the heat affected zone is composed of the original o
phase B phase and o” phase while the weld bead is under the structure of «” phase only.The corrosion
resistance of the weld bead is better than that of the base metal and the corrosion resistance of the overall
welded joint is worse than that of the base metal. With immersion time increasing all samples undergo ac—
tive dissolution passivation film generation and destruction processes. After immersion the surface of the
samples is etched the corrosion resistance decreases sharply.
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Table 1 Chemical compositions of TC4 %
’ ° Al A% Fe C N H [0) Ti
A 5.93 3.87 0.16 0.008 0.05 0.005 0.05
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Table 2 Process parameters of electron beam welding

/

/kV A%
1/mA 2/mA /Pa /Pa /mA (mm * min™") /min

70 3 490 222.0 6.3 <5x1073 <3x1073 21 800 5

10 mmXx10 mmX3 mm

1 0.6 cm® (
( HF : HNO, : H,0=5 : 5 : 90) )
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X-ray ( Cu o
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Fig.3 Microstructure of the joint
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B a B 3 C 0 Al \ Ti
(c,) 7.8 o B 1 0.46 0.55 5.88 - 9321
2 0.28 - 6.17 4.53 89.02
° 3 0.33 0.99 5.46 5.15 88.07
4 0.42 0.11 5.33 5.11 88.03
5 0.20 0.97 6.14 1.55 90.14
6 0.29 0.47 6.06 1.01 91.17
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Fig.4 XRD patterns of the joints and phase mass ratio in different regions
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Fig.5 Nyquist diagram from different areas of the joint ( a.welding bead b.base material c.mixture)
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Fig.6 Equivalent circuit of the joint ( a.single time constant b.double time constant)
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Fig.7 Partial electrical parameters of the equivalent simulated circuit
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Fig.8 Dynamic potential polarization curve from different areas of the joint before and after immersion
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Table 4 Corrosion kinetics parameters from
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Fig.9 Surface morphology for different areas of welded joints after soaking
( a.welding bead b.base material c.mixture)
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