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Fig.1 Preparation and characterization of GH3039 component: (a) WAAM system, (b) deposition strategy, and (c) sampling locations
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Fig.2 Microstructures of GH3039 fabricated by WAAM: (a) macrostructure of the deposit, (b) equiaxed grain, (c) coarse column grain,

(d) column grain across layers, and (e, f) interlayer fine grain
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Table 1 Tensile properties of GH3039 fabricated by WAAM at ;1500 | Minimum 1730
1]
room temperature and high temperature g
51000t
£
pample  UTsIMPa  YsIMPa  EN%  TemperaturelC g 500
irection =
0 10 20 30 40 50 60
z 540 285 39.6 25 Distance from the Bottom/mm
X 519 267 35.9 25 I3 DR 8846 5 I 1 43 A
X 189 175 35.4 800 Fig.3 Hardness evolution along the vertical direction
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Fig.4 Fracture morphologies (d, f) of tensile samples at room temperature along X (a) and Z (b) direction;
(c, d) H1 sample; (e, f) V1 sample
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Microstructure and Mechanical Properties of GH3039 Fabricated by Wire Arc
Additive Manufacturing
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(2. Central Iron and Steel Research Institute, Beijing 100081, China)
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Abstract: GH3039 thin wall part was fabricated by wire arc additive manufacturing based on gas metal arc welding (GMAW-WAAM).

Microstructure and mechanical properties of the part were investigated by OM, microhardness indentation, and tensile test. Results show

that the defect-free dense part is mainly composed of interlayer fine grains and coarse column grains, which grows vertically. The ambient

temperature ultimate tensile strength (UTS) and fracture elongation (El) of the as deposited part are 519~540 MPa and 35.9%~39.6%,

respectively. The elevated temperature (800 <C) UTS and EI along the deposition direction are 189 MPa and 35.4%, respectively. This
study verifies the feasibility of manufacturing GH3039 part by GMAW-WAAM.
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