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S1. Tabulated 3D printing parameters
Each of the printing parameters in this study are defined in Table S1 corresponding to all the coupons tested experimentally and within the machine learning model. 
Table S1: ULTEM 9085 printing parameters explored in this experiment.
	Build orientation
	Number of contours
	Raster angle
	Air gap (mm)

	XZ
	XY
	ZX
	0
	45°, -45°
	0

	
	
	
	
	
	0.127

	
	
	
	
	
	0.635
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	45°, -45°
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	0.635

	
	
	
	
	
	1.27
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	0

	
	
	
	
	
	0.127

	
	
	
	
	
	0.635

	
	
	
	
	
	1.27

	
	
	
	
	90
	0

	
	
	
	
	
	0.127

	
	
	
	
	
	0.635

	
	
	
	
	
	1.27



S1. Multiple Mechanical Properties Results
As noted in the manuscript, the strength, elastic modulus, and yield strength were studied and used in the ANN. Figure S1 depicts the prediction and experimental comparison for both the XY and XZ build orientations using the tensile results gathered using an extensometer. While Figure S2 shows the experimental and prediction results for the XY and XZ build orientations using tensile results gathered without an extensometer.
[image: ]
Figure S1: Comparison of predicted and actual mechanical properties of 3D-printed ULTEM 9085 specimens for XY and XZ build orientations. (a-c) Tensile strength, elastic modulus, and yield strength results of XY build orientations at each contour highlighting the agreement between the predicted values using machine learning and actual experimental data gathered from an extensometer. (d-f) Tensile strength, modulus, and yield strength predicted and actual results of XZ build orientation at each contour from experimental data gathered from an extensometer. 
[image: ]
Figure S2: Comparison of predicted and actual mechanical properties of 3D-printed ULTEM 9085 specimens derived from stress-position data for XY and XZ build orientations. (a-c) Tensile strength, modulus, and yield strength results of XY build orientations at each contour highlighting the agreement between the predicted values using machine learning and actual experimental data gathered from stress-position data. (d-f) Tensile strength, elastic modulus, and yield strength predicted and actual results of XZ build orientation at each contour from experimental data gathered from stress-position data.
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