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Characteristics of Laser Aided Direct Metal Deposition Process for Tool Steel

Yoonsang Chang (Mech. Eng. Dept., University of Suwon)

ABSTRACT

Laser aided direct metal deposition (LADMD) process offers the ability to make a metal component directly from 3-D
CAD dimensions. A 3-D object can be formed by repeating laser cladding layer by layer. The key of the build-up mechanism
is the effective control of powder delivery and laser power to be irradiated into the melt-pool. A feedback conirol system
using optical sensors is introduced to control laser power and powder mass flow rate. Using H13 tool steel and CO; laser
system, comprehensive analysis are executed to test the efficiency of the system. In addition, the dimensional characteristics
of directed deposited material are investigated with the parameters of deposition thickness, laser power, traverse speed and
powder mass flow rate.
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Table 1 Process Conditions

Material H13

Laser Fower 660 W

Layer Thickness 0.254 nm
Fowder Flow Rate 5.5 g/min
Traverse Speed 19.05 nn/sec
Path Overlap 0%

Del ivery Gas Rate 10 ft3/hr
Shielding Gas Rate | 20ft>/hr

Sample Height (mm)
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Fig. 3 Comparison of Controlled and Uncontrolled
Processes
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Table 2 Test Plan with 4 Factors and 3 Levels

. Level s
Ractors Units 3 W i
Layer
Thickness mon | 0.254 | 0.381 | 0.508
Fowder
Flow Kate g/mn > 8 1
Laser Power W 1000 | 1200 1400
Traverse | e |10.58 | 14.82 | 19.05
Speed
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