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

D. S. Choi’, S. H. Lee”, B. S. Shin’, K. K. Yoon', K. H. Whang’, J. Y. Park”™

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 being investigated
as new 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. Test parts were fabricated as output and their
microstructure, hardness and tensile strength are examined for the reliability. In addition, its advantages and

disadvantages are discussed as a rapid prototyping and tooling system.
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Laser Welding Milling Finished Part

Fig. 1 3D Laser Welding and Milling Process

x|

AA 337MA] FiEe=
dYojAg AHE3IE

HE g3l

[ .

,* Laser |
i Generator |
gl

N

......................... N

[ niling ]
Mead

\»\{ XY
P Table |

Plate

Fig. 2 Schematic diagram of Rapid Direct

Metal Deposition machine
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Table 2 of Wire Chemical Properties(%) (KS D
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Laser Power 650W
Table Speed{Fp) 400mm/min
Wire Feed Rate(Fw) 450mny/min
Spot Size 2.5-3.0mm
Wire diameter 0.9mm
Shield Gas Pressure 3 bar
Deposition Length 50mm
Layer Thickness 0.5mm
Line Width 1.2mm
Angle of the Wire Feeding | 30 (Deg.)

Fig. 7 Single Line of Bead
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Laser Power 600-700W
Table Speed 400mm/min
Feed Rate 450mm/min
Spacing Imm

Layer Thickness 0.5mm
Spot Size 2.5-3.0mm
. 30 X 50 X 10mm
Size (30Lines)

Fig. 9 Rectangularity

kiRl ASTM E8M
Laser Power 600-700W
Table Speed 400mm/min
Feed Rate 450mm/min
Spacing 1mm
Layer Thickness 0.5mm
Spot Size 2.5-3.0mm
) 100 X 12 X 3mm
Size .
(12Lines)

Fig. 10 Tensile Specimens

ASTM X &77Z AAAEE AZ(Fig 108t
AFAHE ARgozn AFe FLE AG7

ve 2Rs A7 FY AFFRoLAY S

g =437 98] ASTM EF AFAHE A
Aok #olA gl ALRE glojoji= AWE
ER 70S-6 &7 AAjols Z o] 0.9mmoltt.

Hol AAB TS 55.66Kg/mm’

0,
o
>,
dt
i)
i)
>,
_&EL

deot AN go] A9 e Adge e

1 2= o}
SITh Fia 87 Fig 9% 217 4549 ey P Table 3& 71E9 et A% Gax
. Fig. ig. 9% 3 = 3 _
e e o g AZe AR Bl dolE ol
HZY4e EES UL o
Laser Power 600-700W Table 3 Comparison of Mechanical Properties
Table Speed 400mm/mi . .
?eez r:; 450::\,:;: between Mild Steel and Test Specimen
Spacing imm —
Layer Thickness 0.5mm 5 7‘}% il 2‘}7‘)}% A&
Spot Size 2.5-3.0mm (Kg/mm~) (Kg/mm’) (%)
Size 2 ><30>'< 10mm A7} 47 56 30
(2Lines)
Test specimen . 55.66 52
Fig. 8 Wall
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Fig. 11 Microstructure of the Wall
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