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Introduction

Lattice structures show potential as vibration isolating support frames for metrology instruments [1-2]. There is
limited understanding regarding how lattice defects impact their performance in terms of natural frequency
and compressive strength. This work presents the use of X-ray computed tomography (XCT) to obtain form data
on the bending defects of a body centred cubic lattice structure (Figure 1). The aim is to use this data with finite

element methods to further understand the impact of these defects and alter future designs to tolerate them. Figure 1. Lattice structure
sample: Nylon-12, body centred

MEthOdS cubic, 2x2x 2

XCT Scan Reconstruction Global analysis Local analysis

e Nikon MCT225 e CT Pro e Comparison to CAD data e Performed on individual

* No physical filters used e Preset beam hardening e Point cloud aligned to struts
and noise correction STL file (Gaussian best e Calculated the maximum

filters fit) perpendicular distance
e 1.5 mm search range (MPD) from theoretical

e Further analysis in e ,
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VolumeGraphics e Colour map of deviations
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values of strut deviations
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Voltage 55 kV
Current 181 pA
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Results

Global analysis Local analysis
Colour map (Figure 2) shows a maximum deviation of * Figure 3 shows the histogram of the MPD across all struts
approximately 1.2 mm * A maximum MPD of 1.77 mm and mean of 0.34 mm was
An exact value of maximum deviation could not be obtained observed
due to noise
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Figure 2: Colour map showing the deviations of the XCT point cloud to the CAD model Figure 3: Histogram of MPD across all struts

Future Work

* Finite element models will be developed to use the obtained XCT data to predict the defects’ impact on natural frequency and compressive
strength
Lattice design parameters (e.g. strut diameter) will be modified to bring the defects within tolerance
Models will be validated using physical testing of printed samples
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