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Table 1. Physical properties for the analysis

Property. ; S AISE 1045 (Unit)
Density 7.86x10 "(kg/mm")
Thermal conductivity 0.02358 (W/mm’ K)
Specific heat 750 (J/kg K)

Initial temperature 20 (C)

Gaussian distribution parameter{a) 1.0, 1.5, 2.0 (mm)

Table 2. Selected processing parameters and maximum hardened half width dimensions.

- CE10(/mm) _ ’ ",1052(1( /mm) Lo
oo | AQW), | Machalf [ AQW), | Max half [ AQW), | Max hal
v tmm/s)” | width (mm) | v Gom/s) | | width (mm) ) v (omy/s)) | width (mm)
180, 18 0.68 200, 10 1.30 300, 10 1.78
10 250, 25 0.94 260, 13 1.42 390, 13 1.82
’ 300, 30 1.02 400, 20 1.60 600, 20 1.90
400, 40 118 500, 25 1.62 750, 25 195
180, 18 non treated 200, 10 non treated 300, 10 1.14
20 250, 25 non treated 260, 13 non treated 390, 13 1.56
! 300, 30 non treated 400, 20 1.60 600, 20 2.04
400, 40 non treated 500, 25 112 750, 25 223
3.0
E 25 C=30(mm)
) z s A e -
z M M Sofution domain E 10 A ’ ,,l"/ —— 2.0 (mm)
V Laser scan direction @ g .- — =5 (mm)
———p Vel /4 X.x g o3 . Ae-e 2.0 (mm)
rI" Lager beus froflc ﬁr 0.0
10 13 20 25 vimma)
300 390 600 750 AQW)

Figure 1. Coordinates systems of the solution domain AQuY

Figure 2. Hardened width(half) for various uniform

net heat input (C).
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Figure 3. Sensitivity analysis results of laser scan velocity ((a) a=1mm, (b) a=2.0mm).
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Figure 4. Sensitivity analysis results of Gaussian distribution pararneter ((a) a=lmm, (b) a=2.0mm)
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