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platform
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Table1l Data of thermal imager

Detector type MCT detector
Spectral range/pm 3.0-5.0
Frame range/Hz 1-145
Resolving power/pixel 640>512
Measuring range/'C 0-2500
Measurement accuracy/% +

software
Substrate
Motion platform
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Fig.2 Schematic diagram of temperature field monitoring
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Table 2 Parameters of multi-layer stacking process

Parameter Value
125, 112, 100, 85, 75

Laser power/W

Scanning speed/mm +min™ 150
Feeding speed/mm min™ 300
Cladding length/mm 30
Number of accumulation layers 30
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Fig.3 Temperature field in different layers when laser is turned off
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Fig.4 Temperature field in different layers after cooling for 0.1 s
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Table 3 Maximum temperature of cladding channel after

cooling for 0.1 s

Number of layers Maximum temperature/‘C
532
619
688
739
742

917
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Fig.6 Temperature diagram above 600 ‘C during thin wall forming
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Fig.7 Area change of thin wall at high temperature under different

layers
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Fig.8 Temperature gradient distribution
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Fig.10 Thermal cycle curves of different layers
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Fig.11 Cooling rate curve of different layers
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Thermal Accumulation of Laser Filamentous Wire Forming Process
Based on Infrared Thermography

Song Shuanjun, Qiu Chenghong, Han Yugi, Fang Zeyu
(School of Mechanical and Electrical Engineering, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: Laser filamentous wire additive manufacturing technology can rapidly form small parts. However, due to the influence of thermal
accumulation effect in the manufacturing process, it is often unable to ensure the precision shape control of formed parts. In order to solve this
problem, this research uses the calibrated infrared thermography to collect the surface temperature of single pass multi-layer thin-walled parts, and
studies the characteristic variation law of temperature field and heat accumulation effect in the manufacturing process, which provides a basis for
the optimization of forming process. The results show that the infrared thermal thermography can be used to study the evolution of temperature
field in the process of thin wall stacking. With the increase in cladding height, the area of high temperature zone gradually increases, and the heat
accumulation effect is significantly enhanced. In the process of cladding, the heat is conducted downward, the heat dissipation condition becomes
worse gradually, and the cooling rate of each layer decreases with the increase in the number of layers until it becomes stable. In addition, when
the number of cladding layers is more than 15, the thermal accumulation effect will no longer affect the cladding layers below the 15th layer.

Key words: additive manufacturing; laser filamentous wire; infrared thermography; heat accumulation
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