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Design of A Special-shaped Thin-wall Tube with Imitation Bamboo Structure
and TIG Additive Manufacturing
CHEN Han, ZHOU Qi

(Department of Materials Engineering, Nanjing University of Science and Technology, Nanjin 210094, China)
Abstract: By analyzing the mechanical properties of the bamboo microstructure, the structure of imitation bamboo
transverse compressive thin-walled tube was designed. The design of the structure tube is simplified under the premise of
maintaining its mechanical properties. According to the design requirements, the welding path planning was carried out on the
basis of minimizing the starting and stopping defects. The welding process parameters of the thin wall tube with the bamboo

structure were obtained through the TIG welding process test of stringer-bead. Finally, the special-shaped thin wall tube was
obtained by TIG robot arc additive manufacturing.
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Fig.l Decomposition of the external load by bamboo fiber 3
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Fig.4 3D effect of imitation
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Fig.3 Simplification of imitation bamboo structure
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Fig.5 Welding path planning
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Tab.l Influence of welding current on weld bead

JRFEEI/A JR = E/mm R DT R /mm
90 1.50 3.02
100 1.40 4.10
110 1.24 5.40
120 L10 6.20
130 0.84 7.44
140 0.76 7.96
150 0.68 8.42
2. 2RSSR BT
0.6m/min, 18~20
L/min, 130A, 20 25 30
35 40cm/min, 2
2
40cm/min
20 30cm/min
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Tab.2 Influence of welding speed on weld bead

SRR/ (cmemin) ) JRIE S /mm JF I8 B /mm
20 0.84 6.5
25 0.82 5.7
30 0.83 42
35 0.78 41
40 0.68 36
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Tab3 Influence of wire feeding speed on weld bead

243 FE/ (mimin’) YEL S RE Imm SR T /mm
0.4 05 6.5
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Fig.6 Thin wall special shaped tube
of imitation bamboo structure
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