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Table 1 Composition percentage of ER4043 aluminum alloy welding wire %
Mk Al Ti Mg Cu Mn Fe Zn
4043 A 0.2 0.05 0.305 0.05 0.8 0.1
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Fig.2 Macroscopical morphology of lateral wall and section of 4043 aluminum alloy specimen
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Fig.3 X-ray diffraction pattern of 4043 aluminum alloy specimen
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Fig.5 Metallographic structure of 4043 aluminum alloy specimen with forced cooling equipment
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Fig.6 Microhardness of 4043 aluminum alloy specimen before and after constraint is applied
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Microstructure Characteristic of 4043 Aluminum Alloy Produced by Arc Additive
Manufacturing Process With Forced Water Cooling Constraint

LIU Yibo"?, JIN Peng"?, WANG Jianfeng"?, LI Junzhao"?, LI Changguang’,
LI Ziyan®, SUN Qingjie"’

( 1. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China;
2. Shandong Provincial Key Laboratory of Special Welding Technology, Harbin Institute of Technology at Weihai,
Weihai 264209, China;

3. Beijing Remote Sensing Equipment Research Institute, Beijing 110000, China )

[ABSTRACT] The 4043 aluminum alloy thin—wall was manufactured by arc additive manufacturing (AM) process with
forced water cooling constraint, and the macro—appearance and microstructure of AM specimens were studied. The results
revealed that the verticality of the sample and the surface forming precision were improved. The average grain size decreased
from 25um to 12um when the water cooling constraint was used, and the grain size was obviously refined. When the water
cooling constraint device was applied, the 4043 aluminum alloy lateral wall was directly in contact with the restraint device,
and the heat quickly dissipated. Therefore, the columnar grain grew in a certain angle. The hardness decreased from the bottom
to the top of the AM specimen, and the average value of hardness increased from 48HV without restriction to 5S8HV. The
horizontal grain distribution was cellular grain on both sides, central region was columnar grain, and the hardness of central
region was lower than that of both sides.

Keywords: Forced water cooling constraint; Arc additive manufacturing; Cold metal transfer; Microstructure;

Aluminum alloy
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Research Progress of Additive Manufacturing Technology and Its Applications
for Metamaterial Structure

LIANG Qingxuan, YANG Zhen, HE Jin, JIANG Zijie, CHEN Tianning, LI Dichen
( School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China )

[ABSTRACT]| Metamaterial structure has important scientific research value and extensive application prospect in military
stealth and camouflage, communication, security and medical imaging owing to the ability of manipulating the phase and
propagation mode of electromagnetic wave and acoustic wave precisely. The research is one of the hotspots in the field of in-
ternational academic and engineering. Generally speaking, the research on metamaterial structure in the world has greatly pro-
moted its development of lightness, broadband, high performance and practicality. However, the interdisciplinary research of
manufacturing technology and electromagnetics, acoustics, physics, materials and other disciplines should be further focused.
It is necessary to accelerate the exploration of the way of manufacturing metamaterial structure in a large scale, and promote
its rapid development towards application. In this paper, the application status of additive manufacturing technology in manu-
facturing metamaterial structure is summarized, and the research progress of metamaterial structure functional devices is dis-
cussed. We also discuss and prospect the future development trend about metamaterial structure.

Keywords: Metamaterial structure; Sub wavelength; Additive manufacturing; Functional device; 3D Printeing;

Sterelithography
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