
 

Analysis of Defects in Fabrics  

 

The Problem: 

Customer complaints on textile fabrics often are due to staining, 
adhesion problems, or damaging. Here, an identification of the reasons 
for these problems is imperative. 

 

The solution: 

In such cases the Analytik Service Obernburg use the scanning 
electron microscopy (SEM). This technique generates images of high 
resolution and high depth of focus. When combined with X-ray 
microanalysis (EDX), SEM additionally allows the characterization of 
the elemental composition of microscopic areas of the defects. 
 
 
 

Example 1: fabric with dark streak 
The dark streak within the fabric was caused by inorganic staining in 
the form of tiny particles (bright areas in the material contrast image). 
Only one filament is concerned but not the filaments in the transversal 
direction. One thus can conclude that the staining was applied onto the 
filament prior to the weaving process. 
 
By use of EDX, one obtains an elemental 
analysis of the staining exactly at the 
defect position. In the present case, rust 
particles (Fe/O) are responsible for the 
discoloration. 
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Example 2: anomalous surface on coated fabric 

A PVC-coated fabric shows pockmarked structures at its surface. A 
cross-section of one of these defects was made and investigated by 
SEM. One clearly sees a void within the PVC coating. At the same 
time, one finds PVC residues on the fabric. This finding indicates that a 
poor PVC wetting of the fabric is not the reason of the defect. 

The material contrast image also visualizes the PVC penetration into 
the textile compound leading to indications of the adhesion mechanism 
in place. 

 

Fig. 2: SEM images in topography contrast (left) and material contrast (right) taken on the 
cross-section of a PVC-coated fabric. 

 
 
The benefits: 

 
SEM is a powerful and multi-purpose tool to analyze defects in textile 
fabrics. One rapidly gets information on the defect topography and the 
elemental composition of the defect. From the results obtained this 
way, one often can draw conclusions on the reasons for the defects. 
This may lead to strategies to avoid such problems in the future. 
 

Interested? 

The microscopy group of the 
Analytical Services Obern-
burg is ready to answer your 
questions and to help you. 
  
Please contact  
Rainer Ziel, 
Phone: +49-6022-81-2645, 
Fax: +49-6022-81-2896 
or e-mail 
r.ziel@aso-skz.de. 
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