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Fig.1 Hammer forging assisted arc directed energy deposition system
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Table 2 Process parameters of Arc-DED

I RON | REZZWUEE /| FIREEREE /| BRARUA /| WSS TR LRI S
/A BE/V | (m/min) | (mm/min) (°) g /mm | i/ (L/min)
120 18.8 7 600 90 15 mm RIS 99.999%

A, 20
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Fig.2 Schematic diagram of sampling
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Fig.3 Macroscopic morphology and deformation characteristics of specimens
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Study on Microstructure and Properties of Hammer Forging Assisted
Arc Directed Energy Deposited 2319 Aluminum Alloy

NIU Fangyong'”, MENG Chaoxin'?, LI Zihao"?, LI Yunfei'’
(1. State Key Laboratory of High-Performance Precision Manufacturing, Dalian University of Technology,
Dalian 116024, China;
2. Key Laboratory for Precision/Non-Traditional Machining Technology and Microfabrication Technology of
Ministry of Education, Dalian 116024, China)

[ABSTRACT] Arc directed energy deposition technology has become an important technical direction for near-
net forming of large aluminum alloy components due to its advantages of high deposition efficiency and high material
utilization. However, there are some problems in the deposition process of 2319 aluminum alloy, such as residual pores,
non-uniformity of layered structure and anisotropy of mechanical properties, which restrict its engineering application.
In this paper, a hammer forging assisted arc directed energy deposition method was proposed. The effects of interlayer
hammer forging and synchronous hammer forging on the forming quality, microstructure, porosity defects and mechanical
properties of 2319 aluminum alloy were systematically studied. The results show that the synchronous hammer forging
introduces 32.91% plastic deformation in the high temperature deposition zone, the porosity of the sample decreases by
77.48%, the average grain size is refined by 48.81%, the precipitated phase changes from coarse network to dispersed
particle, the crystal texture is significantly weakened, and the synergistic improvement of microstructure refinement and
densification is realized.
Keywords: Arc directed energy deposition; 2319 aluminum alloy; Hammer forging assistance; Porosity suppression;
Microstructure
(Vi &%)
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