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If there is no paint adhesion... 

 

The problem: 

When there are problems with painted or coated plastic parts, the 
reason for customer complaints are often a poor wetting or an 
insufficient adhesion of the paint / coating on the substrate. Here, very 
thin contamination layers or too low surface energies are frequently 
involved. Both of them prevent a proper adhesion. Extremely surface-
sensitive methods are necessary in order to find the actual causes. 

 

The solution: 

In such cases, the Analytical Services Obernburg uses the ESCA 
technique (Electron Spectroscopy for Chemical Analysis). This 
technique is highly surface-sensitive (ca. 5 – 10 nm information depth) 
and gives clear indications on the chemistry at the surface or the 
interface. Just these zones are decisive for good adhesion. 

 

 

Example 1: paint defect 
(wetting problem) 

The poor wetting of a plastic 
part leads to the formation of 
droplets within the paint (Fig. 
1). The ESCA overview 
spectrum in Fig. 2 shows a 
high silicon concentration (8–
14 at%) in the defect area 
(red spectrum). With the aid 
of the Si2p binding spectrum 
(Fig. 3), the silicon can be 
assigned to silicon oil. After 
cleaning the surface with acetone, the silicon oil has disappeared 
(green spectrum in Fig. 2). Therefore, a contamination with silicone oil 
has clearly been proven to be the cause of the problem. 
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Example 2: reduced paint adhesion 

A large-area debonding of dispersion paint 
was observed on an injection-moulded 
plastic part (Fig. 4). Prior to painting, the 
surface energy of the plastic surface had 
been increased by activation (oxidation) for a 
proper paint adhesion. When one compares 
an untreated surface with differently strong 
activated surfaces (Tab. 1), one sees that 
the paint debonding is caused by an 
insufficient or wrong surface pre-treatment 
(activation).  

 
 
 
 
 
 
 

 
 
The advantages: 

By use of ESCA, both organic and inorganic contaminations can be 
detected on a wide variety of surfaces. ESCA is characterized by a 
very high surface sensitivity and yields qualitative information 
(elemental composition) as well as semi-quantitative data (elemental 
concentration / at%). In addition, information on the chemical binding 
states is obtained. Depth profiling is a further ESCA speciality. Such 
measurements result in information on the surface layer structure. 
Important applications of ESCA include the analysis of adhesion, 
wetting and chemical surface reactions (e.g. catalysis or 
biocompatibility). 

Interested? 
The microscopy group of the 
Analytical Services 
Obernburg is ready to answer 
your questions and to help 
you. 
 
Please contact 
Rainer Ziel 
Tel. +49-6022-81-2645 
Fax +49-6022-81-2896 
or E-Mail 
r.ziel@aso-skz.de 
info@aso-skz.de 

 C 
[at%] 

O 
[at%] 

N 
[at%] 

Untreated surface 98 1 1 

Usual surface activation 95 4 1 

Strong surface activation 90 8 2 

Surface with debonding 99 1 0 

1mmFig. 4 

Tab. 1: 
Elemental 
concentrations at 
the interface. 
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