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Fig.1 Experimental device for metal melt deposition
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Fig.2 Physical diagram of metal melt deposition forming

experimental device
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Fig.4 Schematic (a) and physical diagram (b) of structure of

metal melting device
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Table 1 Technical parameters for metal melting equipment

Parameter Value
Rated capacity/kg 5
Maximum load/kg 10
Rated power/kW 25
Working frequency/kHz 1~4
Rated operating temperature/‘C 1000
Cooling water pressure/MPa 0.2~0.3
Cooling inlet temperature/'C 5~40
Cooling water temperature/C 55
Transformer capacity/kW 40
Line voltage/V 380
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Fig.5 Control power supply of metal melting device
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Fig.6 Schematic diagram of gas protection device
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Table 2 Technical parameters of 3D printer glove box

Water content in the tank under standard

.\ 1 <1
conditions/mg-L
Oxygen content in the tank under standard
Conditions/mg-L™ (the standard condition <1
is one atmosphere, 20 C)
The vacuum value transition chamber
. <100
can withstand/Pa
Box leakage rate (20 “C)/vol%:h™' <0.05
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Fig.7 Structure diagram of 3D displacement platform: (a) platform design process and (b) platform physical diagram
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Table 3 Technical requirements for 3D displacement platforms

Parameter Value
Load/kg 5
Stroke/mm 400%400x500 (XX Y X Z)
Table size/mm 400x400
Positioning accuracy/mm 0.005
Maximum moving speed/mm-s™ 30
Maximum heating temperature/C 500
Flatness/mm 0.005
Motion accuracy/mm 0.01
Platform thermal deformation/x10°m <10

The bottom of the platform should be fixed to the cabinet
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Fig.10 Sample surface temperature: (a) infrared thermal imager, (b) observation results, and (c) evolution process of droplet morphology
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Experimental Device Study on Metal Melt Deposition

Li Suli'?, Yang Laixia', Wang Li*, Lu Bingheng®
(1. Xi’an University of Science and Technology, Xi’an 710054, China)

(2. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Metal melt deposition involves thermo-physical processes such as the formation, morphological evolution, flow and
solidification of metal melts. According to the discontinuous characteristics of liquid metal flow, a metal melt deposition device was
designed and developed. The results show that the monitoring and control of the key parameters (pulse pressure, scanning speed, melt
temperature, substrate temperature, etc.) in the process of metal melt deposition is realized by this experimental device study, which
provides the necessary experimental software and hardware basis for the further study of melt deposition forming technology.

Key words: metal melt; experimental device; pulse pressure; pulse frequency
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