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Effect of Pre-treatment on Arc Additive Manufacturing of TiB,

Reinforced Aluminum Matrix Composites
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('Shenyang Ligong University, Shenyang 110159 ,China)

Abstract: Using TiB,/6056 aluminum based composite wire as welding material and cold metal
transition welding technology, the arc additive of TiB, reinforced aluminum based composite wire
was studied, with a focus on the influence of preheating treatment on the formation of additive layer
and joint quality. The results showed that when the welding current was 140 A, the wire feeding
speed was 8 m/min,the welding speed was 5 mm/s,and the substrate preheating temperature was
200 C,the additive layer prepared had better appearance ,lower number of pores,smaller pore size,
finer grain size,better TiB, particle dispersion,and improved hardness and tensile properties com-
pared to the additive layer prepared without substrate preheating.
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Table 1 Main chemical compositions of substrate

material and welding wire matrix wt%
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Fig.1 Cross-sections of single-layer five-channel

additives
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Fig.2 Tensile specimen size ( unit: mm)
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Fig.3 Macromorphologies of single layer additives
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Fig.4 Macromorphologies of single layer five-channel

additives
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Fig.5 Pore distribution in the central region of the

additive channel
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Fig. 6 Statistics of the number and diameter range of

pores at different substrate temperatures
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Fig.7 Microstructure of the central region of the

additive channel
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Fig.8 SEM images
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Fig. 10 Properties of tensile specimens
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Fig. 11 Fracture locations and fracture morphologies

of tensile specimens
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