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Rapid Product Fabrication using Wire Welding with CO, Laser Irradiation and Milling

Process Technology
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ABSTRACT

The Rapid Prototyping and Tooling technology has been developed. However, most commercial ones currently use
resins or waxes as the raw materials. These days, the direct metal deposition methods are researched as a true rapid
prototyping and tooling technology. A fundamental study on rapid prototyping and tooling with wire welding
technology using CO, laser radiation was carried out in this paper. The main focus is to develop a simple commercial
rapid prototyping and tooling system with the exiting laser welding technology. The process is investigated as a
function of laser parameters and process variables. Basic parts were fabricated as out-put and their microstructure,
hardness and tensile strength are examined for the reliability. In addition, Its advantages and disadvantages arc

discussed as a rapid prototyping and tooling system.
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Fig. 1 3D Laser Welding and Milling Process
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Fig. 2 Schematic diagram of Rapid Direct Metal
Deposition machine
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Laser Power 650W

Table Speed(Fr) 400mm/min

Wire Feed Rate(Fw) 450mm/min

Spot Size 2.5-3.0mm

Wire diameter 0.9mm

Shield Gas Pressure 3 bar

Deposition Length S50mm

3 ) Layer Thickness 0.5mm

Fig 4 Single Line of Line Width 1.2mm

the Bead - N "
Angle of the Wire Feeding | 30 (Deg.)
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Laser Power 600-700W
Table Speed | 400mm/min
Feed Rate 450mm/min
Spacing lmm
Layer 05
Sm
Thickness ™
Spot Size 2.5-3.0mm
. 2 X 30X 10mm
Size ;
(2Lines)
Laser Power 600-700W
Table Speed 400mm/min
Feed Rate 450mm/min
Spacing Imm
Layer
. Y 0.5mm
Thickness
Spot Size 2.5-3.0mm
. 30X50% 10mm
Size ]
(30Lines)
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ANH74 ASTM ESM
Laser Power 600-700W
Table Speed 400mm/min
Feed Rate 450mm/min
Spacing tmm
Layer Thickness 0.5mm
Spot Size 2.5-3.0mm
100X 12 X 3mm
Fig. 7 Tensile Specimens Size
(12Lines)
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{F] The top of bead [G] Discontinuous

D] Between layer

[E) Middle of |ayer

{A] Base IB) HAZ

{C)1mm above the base

Fig. 8 Microstructure of the Wall

3.5 Hardening
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Fig. 9 Micro-Hardness
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