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Plastics in Electronics 
Board and connector failure after humid ageing 

The Problem: 

After humid ageing of an electronic component at elevated temperature, 

leakage currents were observed on the board when energized. 

The Solution: 

A light microscopy investigation carried out at the Analytik Service Obernburg 

showed distinct discolorations of the connector pins (Fig. 1), the solder con-

tacts and the board itself (Fig. 2). 

 

 

 
 

 

  
 

 

The analysis of the visually changed zones was done using scanning electron 

microscopy combined with energy-dispersive X-ray analysis (EDX). 
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Fig. 1: Discoloration of the connector pins after dismantling. 

Fig. 2: Discoloration of solder contacts and board. 
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Whilst a clearly visible corrosion driven by Bromine was detected on the posi-

tively charged pin (Fig. 3), the discoloration of the board adjacent to the 

grounded pin contains significant amounts of Potassium (Fig. 4). These 

results led to the assumption that alkali halides had been added to the plastic 

of the connector in order to achieve sufficient heat resistance. Under the 

influence of heat and humidity, these alkali halides have been leached out of 

the polymer. The electrical voltage applied has then induced a migration of 

the ions causing the chemical changes observed. This assumption was con-

firmed by an inspection of the plastic and by simulation. 

 
 

 

 
 

 

 

The Advantages: 

The method described allows a specific failure analysis for different types of 

damage. From the elemental composition at the defect zones, indications for 

the causes of failure can be derived. 

Interested? 

The microscopy group of the 
Analytical Services Obern-
burg is ready to answer your 
questions and to help you.  
Please contact 
Mr. Rainer Ziel, 
Phone: +49-6022-81-2645, 
Fax: +49-6022-81-2896 
or e-mail 
r.Ziel@aso-skz.de. 
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Fig. 3: Chemical attack of the solder with indications of Bromine at the 
positive pole. 

Fig. 4: Enrichment of Potassium in the protective coating around the 
grounded pin. 
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