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Progress of anti-oxidation protection technology
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Abstract: Titanium and titanium alloys have excellent comprehensive properties, but the welding oxid-
ation problem is serious due to the strong high-temperature activity. Especially the problem of absorb-
ing gas at solid-state temperature is significant, which affects the quality of the welding joint. Therefore,
strict welding protection measures are needed. Based on the analyses of oxidation mechanism and char-
acteristics of titanium alloy, various anti-oxidation protection measures and specific technologies in
welding process are summarized systematically in this paper. Anti-oxidation protection of titanium al-
loy in four typical processes of long straight weld, circular weld, space irregular weld and additive man-
ufacturing is introduced in detail. The main protective measures include welding gas shielding trailing,
closed argon-filled environment and forced cooling. For local gas protection of long straight weld of ti-
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tanium alloy, the general form is welding gas shielding trailing combined with back protective gas
groove and water cooling measures. For the back protection of the circular weld, the back gas shielding
or the whole argon filled protection method can be adopted, and the front protection can use the weld-

ing gas shielding trailing. However, due to the limitation of the shape of the irregular weld, the method
of welding gas shielding trailing is no longer applicable. The simple argon-filled protective box can be
used for small size components, while the protection problem of large size components needs to be

solved urgently. The heat accumulation in the additive manufacturing process also increases require-
ments for its protection form. At present, good results have been achieved by the laminar inert gas and

followed by forced CO, cooling process.

Key words: titanium alloy, welding, oxidation, local shielding
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Table 1 Results of solid oxidation experiment
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Table 2 Comparison of different oxidation colors on titanium weld surface
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Fig. 1 Schematic of long-straight welding seam shielding
device
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Fig. 2 Schematic of synchronous backside trailing shields
for circular welding
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