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Form accuracy and soundness in wire + arc additive manufacturing of metal
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We developed a method to improve the form accuracy and the soundness of the
objects in the highly efficient additive manufacturing method of using the arc discharge as a heat
source and wire supply. By this method, 1) It was clarified that it is possible to refine the metal
crystal during solidification and to improve its strength by performing aggressive cooling. 2) A
system that monitors the temperature and shape of the object was developed and the information can
be fed back to the fabricating conditions, then it was made possible to improve the fabricating
accuracy of the object.
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Fig.1 Schematic representation of WAAM system.
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Fig.2 Height monitoring sequence

Fig.3 Measurement result of initial shape
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Tablel Fabricating conditions

Welding machine DAIHEN P500L
Welding mode DC low sputtering

Welding current A 150
Welding voltage \Y% 16.8
Torchfeed speed mm/min 150
Wire material YGW12
Existing part matetial SS400
Wire feed speed cc/h 2375
Shielding gas Ar+20%CO,

Shielding gas flow rate  L/min

15

Cooling method air cooling
Interlayer temperature  °C 400
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Fig.5 Manufactured object
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Fig.4 Fabricating path
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Fig.6 Height increment for each layer
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Fig.7 Metallographic structure
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Fig.8 Cooling time from 800°C to 500°C
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