3D Morphological Evolution of Porous Titanium by X-ray Micro- and Nano-tomography
Supplemental Materials
Appendix A. Threshold Segmentation

 In the ideal case the background noise intensities and solid phase intensities form two superimposed normal distributions.  If the minimum value is selected as the threshold, some background noise voxels will be selected and some solid phase voxels will be ignored.  By fitting a Gaussian function to the curve, the number of incorrect voxels can be estimated and the error can be determined.  

Supplemental Figure 1 is a histogram of the voxel intensity distribution of the E30 sample after a median filter was applied.  The left peak represents background noise. The right peak represents the solid phase.  The amount of error due to thresholding was determined by calculating the total number of overlapping voxels when considering both peaks to be normal distributions.  The total number of overlapping background noise and solid phase voxels was found to be 3,979,184 voxels.  This gives an error of ~1.2%.
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FIG S1. – A histogram of the voxel intensity distribution of the E30 sample after a median filter was applied.

Appendix B. Effect of Surface Smoothing on Characteristic Length

Supplemental Table 1 shows the variation in characteristic length as a function of the surface mesh smoothing parameters.  Two types of smoothing algorithms are provided: unconstrained smoothing and constrained smoothing.  In constrained smoothing two voxels with different labels will never me modified.  This is not necessarily the case in unconstrained smoothing.  The compactify algorithm is an edge-contraction technique used to reduce the number of triangles in the generated surface mesh.  The minimal edge length indicates the minimal allowed edge length relative to the size of a unit grid cell in the generated surface mesh. 


In all cases, changing the minimal edge length from 0 to 0.4 resulted in a negligible change in characteristic length.  This is most likely due to the lack of ligaments and that scale.  If some smoothing algorithm is applied, changing the minimal edge length from 0.4 to 0.8 and applying compactify provides a negligible effect as well – the smoothing already eliminated small ligaments.  

	Smoothing
	Compactify
	Minimal Edge Length
	Characteristic Length (nm)

	None
	No
	0
	502.9

	None
	No
	0.4
	502.9

	None
	No
	0.8
	530.3

	None
	Yes
	0
	510.5

	None
	Yes
	0.4
	510.6

	None
	Yes
	0.8
	530.3

	Unconstrained
	No
	0
	549.4

	Unconstrained
	No
	0.4
	549.5

	Unconstrained
	No
	0.8
	550.3

	Unconstrained
	Yes
	0
	549.8

	Unconstrained
	Yes
	0.4
	549.9

	Unconstrained
	Yes
	0.8
	550.3

	Constrained
	No
	0
	544.1

	Constrained
	No
	0.4
	544.3

	Constrained
	No
	0.8
	544.6

	Constrained
	Yes
	0
	544.6

	Constrained
	Yes
	0.4
	544.7

	Constrained
	Yes
	0.8
	544.6


TABLE S1. - variation in characteristic length as a function of the surface mesh smoothing parameters
Appendix C. Micro-CT view
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FIG S2. – Micro-CT virtual cross-section for As-prepared samples with Mg melt exposure times of: (a-b) 5 min, (c-d) 10 min, (e-f) 30 min
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FIG S3. Micro-CT virtual cross-section for Etched samples with Mg melt exposure times of: (a-b) 5 min, (c-d) 10 min, (e-f) 30 min

Appendix D. X-ray nano-CT view
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FIG S4. – 2D virtual cross-section and 3D reconstruction volume from x-ray nano-tomography of all six samples. The diameter of each reconstructed Ti-foam structure is 40 µm.
Appendix E. Relationship between volume fraction (ε) and tortuosity (τ).

For each sample, the tortuosity of all three orthogonal directions were calculated and shown below in double (base ten) logarithmic scale. Note that the three orthogonal directions were arbitrarily chosen, based on laboratory coordinates and therefore do not represent any specific orientations of the samples. The average tortuosity of the three orthogonal directions is also shown for each sample. 
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FIG S5 - Relationship between volume fraction (ε) and tortuosity (τ): for each sample, the tortuosity values of all three orthogonal directions along with their average are shown. 
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