1 Additive Manufacturing FEA Onetrack Peak Temperature Sensitivity Analysis

Response Y (Post-Laser-Scanning Peak Temperature)
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3 Additive Manufacturing FEA Onetrack Peak Temperature Sensitivity Analysis

2700

2650

2600

2550

2500

2450

2400

Mean Response Y (Post-Laser-Scanning Peak Temperature)

Main Effects Plot

k=10 Mean = 2549.19
n=16
.‘-<‘- - - -.\.- - -
3.4 5.22 0.23 16.55 6.35 53.55 42.42 63.72 96.33 110
0 0 0 1 0 2 2 2 4 4
5.68% 8.72% 0.38% 27.18% 10.59% 74.98% 63.32% 83.34% 97.24% 99.07%
-|+ -|+ -|+ -|+ -|+ -|+ -|+ -|+ -|+ -|+
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
E hc Ti Ab Rho Cp K Dp P \%
Factors

X1: Emissivity E
-0 -10%
Yo 0% 0.37
X2: Convection hc (W/K/m)
S 0% 0.05
+ 0 +10% .
X3: PreheatTemperature Ti (K)
L5 353
X4: Absorption Ab (0-1)
-1 -0.5%
Iy 0.12
X5: Density Rho (kg/mm)
T 7.27e-9
X6: SpecificHeat Cp (J/kgK)
R 550e6
X7: Ther'ma(Conduct. K (W/m/K)
L 18.1
X8: PowderPorosity Dp (%)
-0 -10% 0.5
+ @ +10% '
X9: LaserPower P (W)
L 195
X10: ScanSpeed V (mm/s)
N 800
Effect
Rel.Eff. (%)
Fedf (%)

ma_10_16.dp



Interaction Effects Matrix

Shaneed

OOO0O000O

12: -109 t 4 14: 4 15: 2 17: 16 18: 4 19: -53 110: -4
o9 | o0 oo 0 | o—0 | o | o0
D -4 D2 24: 4 25: 4 27: 96 28: 4 29: -41 210: -2
—o *—o *—o *—o *o—o o *—o
x2(hc) 10 34: 16 35: -109 37: 4 38: 96 39: -63 310: -5
X3y |4 17 45: 96 47: 4 48; -109 49: -5 410: -63
X4(Ab) |5 5 57: 4 58: 16 59: 17 510: 0
X5(Rho) 67: -109 68: 4 69: -2 610: -41
—eo | o—o |
7. -41 78: 2 79: -4 710: -53
.\. *—o *—o .\‘
x7(k) |8 -63 89: 0 810: 17
x8(Dp) |9 96 910: 16
./‘ oo
X9(P) 10: -109
Diagonal (Shaded) = Main Effects
Off-Diagonal = 2-Term Interactions
X10(V)

X1:

X2:

X3:

X4:

X5:

X6:

X7:

X8:

X9

4 Additive Manufacturing FEA Onetrack Peak Temperature Sensitivity Analysis

Emissivity E

-0 -10%

v v10% 0.37
Convection hc (W/K/m)

-0 -10%

L 0% 005
PreheatTemperature Ti (K)

L5 353
Absorption Ab (0-1)

-1 -0.5%

v 05% 0.12
Density Rho (kg/mm )

T 7.27e-9
SpecificHeat Cp (J/kgK)

R 550e6
Ther'ma(Conduct. K (W/m/K)

L 18.1
PowderPorosity Dp (%)

-0 -10% 0.5

+ @ +10% '
LaserPower P (W)

L5 195

X10: ScanSpeed V (mm/s)
S s

ma_10_16.dp
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6 Additive Manufacturing FEA Onetrack Peak Temperature Sensitivity Analysis

Response Y for + Setting

2700

2650

2600

2550

2500

2450

2400

Youden Plot
k =10
n=16
9
147%
7
6g
10
| | | ! | ! | ! | |
2400 2450 2500 2550 2600 2650 2700

Response Y for - Setting

Factor: Confounding

9 16+27+38+45

%g E@aﬁawam
§ S

10

ma_10_16.dp



7 Additive Manufacturing FEA Onetrack Peak Temperature Sensitivity Analysis
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8 Additive Manufacturing FEA Onetrack Peak Temperature Sensitivity Analysis
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Residual SD
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10 Additive Manufacturing FEA Onetrack Peak Temperature Sensitivity Analysis
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Probability

AM FEA OneTrack Peak Temperature
Materials Sensitivity Analysis, Using Design of Experiments
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