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Abstract: Arc additive manufacturing process provides a new forming method for titanium alloy thin-wall frame
structures due to its advantages of high efficiency and low costs. The forming of typical TC4 frame structure was studied by
using TIG arc additive manufacturing process. Firstly, the effects of process parameters on the macroscopic morphologies of
single track were investigated by using variable control method, and the process parameters range for single-track stable
deposition was obtained. Based on this, when depositing square column structure, stable deposition in any direction was
realized by rotating the welding torch and wire feeding rod 10°. Based on the above study, path planning of typical " H "
section frame structure was explored. The frame component with good surface was obtained by adopting circular overlapping

in the cross position.
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Tab.1 Process parameters of single factor experiments

Gy U A HLAE PI diEthr FEAA B L MR L L BT | B rRR £ KL HE WTs iﬁf&fiﬁ]iﬁ_fﬁ Ts
/A (%) (%) /Hz /(cm-+s™) /(mm-s™)
a 180 30 20 0.5 100 120
b 70 30 20 0.5 100 120
c 120 50 20 0.5 100 120
d 120 10 20 0.5 100 120
e 120 30 60 0.5 100 120
f 120 30 6 0.5 100 120
g 120 30 20 5 100 120
h 120 30 20 0.3 100 120
i 120 30 20 0.5 200 120
] 120 30 20 0.5 50 120
k 120 30 20 0.5 100 180
1 120 30 20 0.5 100 60
m 120 30 20 0.5 100 120
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Fig.3 Weld morphologies of single factor
single pass experiments
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Tab.2 Optimized process parameters range
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Tab.3 Square colun structure forming process parameters range
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Fig.5 Deposition paths and the sample
of square column structure
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