Appendix 

[image: A collage of several machines

Description automatically generated]
[bookmark: _Ref181394975]Fig. 10 Sample preparation steps for cross-sectional hardness measurements
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Fig.11 Lateral nozzles of the LDED printer
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[bookmark: _Ref172570210]Fig.12 Sample layout for printing
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[bookmark: _Ref172643395]Fig.13 Mann-Whitney U Test P-Value matrices comparing hardness values between different dwell times and overlap ratios for a sample with a 4-layers b 6-layers
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[bookmark: _Ref172569718]Fig.14 Standardized regression coefficients for different layer samples
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[bookmark: _Ref172625731]Fig.15 Signal strength distribution for different overlap ratios in samples with 6 printed layers and a dwell time of a 5 Seconds and b 15 seconds 

[bookmark: _Ref181395936]Table 3: Hyperparameters selected in machine learning models
	ML Model
	Hyper-parameter
	Hardness

	SVR
	Kernel(K(x))
	rbf

	
	Regularization(C)
	1.2

	GBR
	Number of Estimators (n_estimators)
	120

	GPR
	K(x)
	Constant Kernel ( ),
Matern (length scale=2, nu=1.5),
WhiteKernel( )
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Mann-Whitney U Test P-values for Signal Strength in 4-Layer Samples by Dwell Time and Overlap Ratio
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Standardized Regression Coefficients for Different Layer Samples
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