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Figure 1. Fabric sample–with labeled region 
of interest (ROI) for large FOV measurement. 
Made by the Faculty of Textile Engineering. 
(Department of Technologies and Structures, 
Technical University of Liberec, Czech Republic)
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FEATURES

SUBMICRON SPATIAL RESOLUTION 
WITHOUT COMPROMISE

• Effective pixel size: 400 nm

• Quasi parallel-beam geometry

• Changeable optical lens magnification

UNRIVALED HIGH CONTRAST & SPEED

• Rotating anode source (1.2 kW)

• Sensitive sCMOS-based detector

• Adaptive X-ray spectra (Cr, Cu, Mo, W)

UNIQUE IMAGING REGIMES

• Phase-contrast

• Dual-target source

• Field-of-view extension

INSTRUMENT

The nano3DX is a true X-ray microscope 
(XRM) with the ability to measure relatively 
large samples at very high resolution. This 
is accomplished by using a high-powered 
rotating anode X-ray source and a high-
resolution sCMOS X-ray camera. The rotating 
anode provides for fast data acquisition and 
the ability to switch anode materials easily 
to optimize the data acquisition. 

INTRODUCTION

The Rigaku nano3DX was utilized to study a 
basalt two-layer fabric in which two fabrics 
were woven together and connected by 
a bond at a constant distance of 10 mm. 
The main aim was to analyze the behavior 
of the thread around the connectors. Both 
submicron and large field of view (vertical 
and horizontal stitching) CT measurements 
were demonstrated. 
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Figure 2. Sample preparation for large FOV CT 
measurement.

SAMPLE PREPARATION

The selected region of the fabric was attached, 
while stretched, to a supporting frame made from 
kapton plate and cut out. The structure was then 
fixed to a sample holder.

MEASUREMENT

To cover the large sample area of 5 mm x 10 
mm (W x H), the stitching strategy was utilized 
to enlarge the FOV in the vertical direction. Two 
consecutive measurements, with defined Z-stage 
movement between them, were done using a 
low-magnification optical lens unit. To study the 
sample with submicron spatial resolution, another 
measurement of the selected ROI was done using 
the highest magnification lens unit. 

Sample Target
Material

Voxel 
Size [µm]

FOV 
[mm]

Measure-
ment Time 
[hh:mm]

Fabric 
(Large FOV*) Mo 4.13 7.2 x 

5.6 2:30

Fabric 
(Detail) Mo 0.53 0.9 x 

0.7 7:30

* Parameters for one measurement.

CT DATA AND RESULTS

The acquired CT data were further processed 
to improve data quality by noise reduction and 
contrast enhancement. The resulting high quality 
enabled the study of a complex morphology around 
the connectors. Specifically, in the case of the 
submicron CT data, it was possible to visualize 
connections among individual fibers and to analyze 
the behavior of the thread around the connectors of 
the analyzed intertwined fabric. 

Additional information can be obtained from 
the high-quality nano3DX CT data, such as fiber 
orientation and distribution and corresponding 
thickness distribution of the fibers inside the 
investigated sample.
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