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Fig.2 Hybrid manufacturing process of WAAM and interlayer cold rolling
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Fig.3 Outline and microstructure of TIG arc additive sample
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Fig.4 Interlayer cold rolling process
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Fig.7 Hybrid manufacturing process of WAAM and mechanical peening
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Abstract: Wire arc additive manufacturing technology is a technology suitable for rapid prototyping of large metal
components. It has the advantages of low equipment cost, high material utilization, high deposition efficiency, high
automation level, flexibility and convenience, as well as defects such as poor microstructure property and
performance. Plastic forming is an effective technology to improve welding porosities, the microstructure property and
residual stress distribution of components manufactured by wire and arc additive. The hybrid manufacturing
technology of wire arc additive manufacturing and partial plastic forming is beneficial to realize the "mechanical
property controlling" of parts. However, the complicated additive manufacturing path planning, combination tool head
of printing and knocking, vibration and pressure stress increase the difficulty of shape precision controlling. The
effects of local plastic deformation processes such as interlayer cold rolling, hot rolling, mechanical shock, ultrasonic
peening and laser shock on the microstructure, residual stress, anisotropy and surface quality of specimens
manufactured of wire arc additive are summarized. Combined with the hardening law of plastic deformation on
welding structure and the control of arc additive process, the development trend of hybrid manufacturing technology
for wire arc additive manufacturing and partial plastic forming is discussed from the coordinate controlling of
mechanical property and shape precision, which provides references for the manufacturing of complex parts.

Key Words: wire arc additive manufacturing; hybrid manufacturing process; interlayer rolling; ultrasonic peening;
laser shock peening; plastic deformation
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