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Research Progress of Acoustic Emission Detection Technology in Laser Processing

XIE Xiaozhu"?, OU Deyi', LIU Tao', HE Jiale', HU Wei', LONG Jiangyou'

(1. Laser Micro/Nano Processing Lab, School of Electromechanical Engineering,
Guangdong University of Technology, Guangzhou 510006, China;
2. Department of Experiment Teaching, Guangdong University of Technology, Guangzhou 510006, China)

[ABSTRACT] As an advanced manufacturing technology, laser processing has been widely used in many industries
such as instrument and apparatus, aerospace, medical and health community, and automobile manufacturing due to its
powerful processing ability. However, there are still some shortcomings in laser processing, such as unclear processing
mechanism, difficult real-time monitoring and unable to feedback on the processing state in time, and lack of classification
and characterization of the processing structures or defects. The research shows that it is a reasonable technical solution
to combine the detection technology with laser processing to regulate the process. As a dynamic nondestructive detection
technology, acoustic emission technology has been proved to be an efficient and flexible detection method among various
technologies. Combining acoustic emission technology with laser processing to realize online detection of laser processing
has become a research hotspot at home and abroad. In this paper, the research status of introducing acoustic emission
technology into laser processing by domestic and foreign scholars is reviewed. The characteristics of acoustic emission
technology are briefly described. And the acoustic emission technology principle of laser processing, the laser processing
research based on acoustic emission analysis method and the application of acoustic emission technology in laser
processing are emphatically analyzed. Furthermore, the future development direction of acoustic emission technology in
laser processing is prospected based on the current shortcomings.

Keywords: Laser processing; Acoustic emission (AE); Characteristic parameters; Waveform analysis; Online detection
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Influence of Binder Jetting Additive Manufacturing Process Parameters on
Forming Quality of H13 Mold Steel

YANG Yonggiang, HUANG Kun, WU Shibiao, ZHANG Yue, ZHOU Hanxiang
(South China University of Technology, Guangzhou 510641, China)

[ABSTRACT] In order to exploring the influence of process parameters on the forming quality of H13 die steel, the
binder jetting additive manufacturing experiment was carried out with different layer thickness and the binder saturation,
The influence of layer thickness and binder saturation on forming quality was analyzed, with testing the relative density
and dimensional accuracy of green parts as well as the microhardness, surface roughness and density of sintered parts. The
results indicate that the layer thickness and the binder saturation can significantly affect the forming quality of the parts.
The relative density of the green part decreases with the increase of layer thickness. Due to the binder saturation increasing,
the dimensional accuracy and the relative density of the green part decrease, and the surface roughness of the sintered part
increase. When the layer thickness and binder saturation are 75 pm and 80% respectively, the relative density of the green
part reaches the maximum value of 55.8%, but the sintering density is merely 79.5%. Once the layer thickness and the
binder saturation increased to 150 um and 125% respectively, the sintered sample obtained the highest density of 95.7%,
with the microhardness of 785.7HV,. It makes up for the vacancy of forming and sintering process parameters of H13 die
steel in binder jetting additive manufacturing filed.

Keywords: Additive manufacturing (AM); Binder jetting additive manufacturing (BJAM); H13 mold steel; Surface roughness;

Powder layer thickness; Binder saturation

(vigm %)
20224F 55658 5523 /7241] - iAthEEAR 109



