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Table 1 Chemical composition of ER316 welding wire
C Cr Mn Si Ni Mo Fe
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Fig. 1 Schematic diagram of current and voltage
waveforms of different welding modes. (a) CMT-
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Table 2 Preset process parameters of 316 stainless

steel by WAAM
IS CMT-P 83 13.1 0.6 1.9
25 CMT 92 9.6 0.6 2.0
3% DC-P 73 17.3 0.6 2.3

2 CMT B4 Hl &M R e
Fig. 2 Deposition path of CMT-WAAM
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Fig. 3 Room temperature tensile and impact sample
dimensions and sampling locations. (a) tensile
sample; (b) sampling locations
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Fig. 4 Macroscopic morphology of components. (a) CMT-P; (b) CMT; (c) DC-P
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Table 3 Macroscopic dimensions of components

- KEE TREE FLRE PRI 24K
I/cm h /cm w/cm n
1= 15.0 7.1 0.8 60
25 15.5 7.3 0.8 60
35 15.0 9.2 0.8 60
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Fig. 5 Schaeffler diagram (20)
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Fig. 6 Scanning electron microscope spectroscopy.
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Fig. 7 Metallographic organization of additive compo-
nents. (a) typical microstructure; (b) CMT zone;
(c) CMT-P zone; (d) DC-P zone
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Fig. 8 EBSD grain orientation along yO:z profile of
additive member. (a) CMT-P; (b) CMT and (c)
DC-P
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Fig. 9 Mechanical properties of additive components
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Fig. 10 Tensile fracture of additive components. (a)
vertical macroscopic fracture morphology of
CMT-P component; (b) horizonal macroscopic
fracture morphology of CMT-P component; (c)
CMT-P fracture morphology; (d) CMT fracture
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Fig. 11 Hardness distribution of additive components
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